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1.1 Basic Anatomy 
and Histology 


¢ The kidneys are paired retroperitoneal organs 
that normally extend from 12th thoracic verte- 
bra to the 3rd lumbar vertebra. The average 
adult kidney is 11—12 cm long. It weighs 125- 
170 g in men and 115-155 g in women. 

¢ The three defined regions, upper polo, middle 
zone and lower pole usually reflect regions 
drained by three lobar veins. 

e The normal adult kidney has a minimum of 
10-14 lobes, each composed of medullary 
pyramid surrounded by a cap of cortex. 

e The renal parenchyma consists of the cortex 
and the medulla. The cortex is the nephron- 
containing parenchyma. The renal medulla is 
divided into outer medulla and the inner 
medulla or papilla. The papilla protrudes into 
a minor calyx. Its tip has 20-70 openings of 
the papillary collecting ducts (Bellini ducts). 

e The cortex contains glomeruli, proximal and 
distal convoluted tubules, connecting tubules, 
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and the initial portion of the collecting ducts, 
as well as interlobular vessels, arterioles, cap- 
illaries, and lymphatics. The interstitial space 
is scant; it contains the peritubular capillary 
plexus and inconspicuous numbers of intersti- 
tial fibroblasts and reticulum cells. 


1.2 Overview 


The current classification of renal cell tumors 
was proposed in 2004 by the World Health 
Organization (WHO) and has been recently 
updated by the International Society of 
Urological Pathologists (Table 1.1). It 
describes categories and entities based on 
pathological and genetic analyses. A number 
of emerging or provisional categories are also 
incorporated (Table 1.2) 


e Rare new entities and morphologic variants of 


common categories have recently been 
described and represent important diagnostic 
challenges in daily practice. 
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Table 1.1 International Society of Urological Table 1.1 (continued) 
Pathologists (ISUP) Vancouver modification of WHO 


(2004) Histologic Classification of Renal Tumors Nie wianeiome 
Lymphangioma 


Renalicell ramon Juxtaglomerular cell tumor 


Papillary adenoma Renomediullary interstitial cell tumor 


Oncocytoma 
y Schwannoma 


Clear cell renal cell carcinoma Solitary fibrous tumor 
Mixed mesenchymal and epithelial tumors 


Cystic nephroma/mixed epithelial stromal tumor 


Multilocular cystic clear cell renal cell neoplasm 
of low malignant potential 


Papillary renal cell carcinoma z 
: Neuroendocrine tumors 
Chromophobe renal cell carcinoma Neue . 
$ é Carcinoid (low-grade neuroendocrine tumor) 
Hybrid oncocytic chromophobe tumor ‘ i á 
Neuroendocrine carcinoma (high-grade 


Carcinoma of the collecting ducts of Bellini ‘ : 
neuroendocrine tumor) 


Renal medullary carcinoma E 
Primitive neuroectodermal tumor 


MiT family translocation renal cell carcinoma 
Neuroblastoma 


Xp11 translocation renal cell carcinoma Pheochromocytoma 


KE) anl gall eimo Hematopoietic and lymphoid tumors 


Carcinoma associated with neuroblastoma 


Lymphoma 
Mucinous tubular and spindle cell carcinoma L À 
á . eukemia 
IN eae monl cell carmona Plasmacytoma 
Acquired cystic disease associated renal cell Canalo 
carcinoma 
Clear cell (tubulo) papill | cell carci dae 
ear cell (tubulo) papi renal cell carcinoma : : 

f : WAP a Choriocarcinoma 
Hereditary leiomyomatosis renal cell carcinoma Wetastane’ 
syndrome-associated renal cell carcinoma Chas ANE MMOS 

Other tumors 


Renal cell carcinoma, unclassified 
Metanephric tumors 

Metanephric adenoma 

Metanephric adenofibroma 

Metanephric stromal tumor 
Nephroblastic tumors 


Nephrogenic rests . g 
Table 1.2 Proposed New Renal Epithelial Tumors and 


Nephroblastomia emerging Tumor Entities 


Cystic partially differentiated nephroblastoma 


Mesenchymal tumors occurring mainly in children Naa 


Gleanrc sarcoma Tubulocystic renal cell carcinoma 


Rhabdoid tumor 
Congenital mesoblastic nephroma 


Acquired cystic disease associated renal cell 
carcinoma 


ae . Clear cell (tubulo) papillary renal cell carcinoma 
Ossifying renal tumor of infants 


: ee MiT family translocation renal cell carcinoma 
Mesenchymal tumors occurring mainly in adults 


including t(6;11) renal cell carcinoma 


Leiomyosarcoma (including renal vein) Hereditary leiomyomatosis renal cell carcinoma 


Angiosarcoma syndrome associated renal cell carcinoma 
Rhabdomyosarcoma Emerging tumor entities 
Malignant fibrous histiocytoma Thyroid-like follicular renal cell carcinoma 
Hemangiopericytoma Succinic dehydrogenase B deficiency associated 
Osteosarcoma renal cell carcinoma 
Synovial sarcoma ALK-translocation renal cell carcinoma 
Angiomyolipoma Other 

Epithelioid angiomyolipoma Renal cell carcinoma with smooth muscle stroma 


Leiomyoma Tuberous Sclerosis-associated Renal Cell Carcinoma 


1.3 Familial Renal Cancer 


1.3.1 


Hereditary renal cancers show a tendency to 
be multiple and bilateral, may have a family 
history, and present at an earlier age. Known 
inherited syndromes that predispose to renal 
tumors are listed in Table 1.3. 


Von Hippel-Lindau (VHL) Clear 
Cell Renal Cell Carcinoma (RCC) 


Like its sporadic counterpart, VHL clear cell 
RCC harbors defective VHL tumor suppressor 
genes. Genetic alteration in the VHL gene in 
the tumor can include deletion, nonsense or 
frame-shift mutations, mis-sense mutations or 
methylation. 


1.3.2 Hereditary Papillary RCC 


Hereditary papillary RCC are typically bilat- 
eral, multifocal type 1 papillary RCC. Genetic 
alterations involve a proto-oncogene, c-MET, 
located at 7q31.1. Similar to what is found 
in sporadic papillary renal cell carcinoma, 
trisomy 7 and 17 are identified. 


Table 1.3 Familial renal tumors 


Syndrome Gene 
Von Hippel-Lindau (VHL) VHL (3p25) 
Tuberous Sclerosis TSC1, TSC2 


Familial renal carcinoma 
Constitutional chromosome 


3 translocation 


Hereditary PRCC 
Birt-Hogg-Dube (BHD) 
Familial oncocytoma 


c-MET 
BHD 


Hereditary leiomyomatosis RCC FH 


*VHL gene mutated in some families 
"Renal oncocytomas, hybrid oncocytic and clear cell carcinomas may occur 


Gene not identified 


Responsible gene not found* 


Loss of multiple chromosomes 


1 Renal Tumors and Tumor-Like Conditions 


1.3.3 Hereditary 


Leiomyomatosis RCC 


Hereditary leiomyomatosis associated-RCC 
patients develop cutaneous and uterine leio- 
myomas and one third of patients develop 
RCC. It was considered as a variant of type 2 
papillary RCC. The pathologic findings in 
this disease are caused by germline muta- 
tions in the fumarate hydratase gene located 
at 1q42. 

Architectural patterns are papillary, tubulo- 
papillary, tubular, solid or mixed. The 
morphologic hallmark of the hereditary leio- 
myomatosis-RCC, is the presence of large 
nucleus with a very prominent eosinophilic 
nucleolus, surrounded by a clear halo. These 
tumors are associated with poor prognosis. 

It is now recognized a unique morphotype 
of RCC. The renal tumors have a papillary, 
alveolar, solid or tubular architecture with 
the characteristic features being a large 
nucleus and a prominent nucleolus, with a 
clear peripheral halo These tumors behave 
aggressively and have a poor prognosis 
when compared to other hereditary forms 
of RCC, or clear cell and papillary RCC 
(Fig. 1.1). 


Tumor 

Clear cell 

Angiomyolipoma, clear cell, other 
Clear cell 

Clear cell 


Papillary type 1 
Chromophobe? 
Oncocytoma 


Papillary type 2 
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Fig. 1.1 Hereditary 
leiomyomatosis associated 
renal cell carcinoma 


e HLRCC leiomyomas frequently have 
increased cellularity, multinucleated cells, and 
atypia. All cases show tumor nuclei with large 
orangeophilic nucleoli surrounded by a peri- 
nucleolar halo similar to the changes found 
in HLRCC. Occasional mitoses may be seen; 
however, the tumors did not fulfill the criteria 
for malignancy. 


1.3.4 Birt-Hogg-Dube Syndrome 


Fig. 1.2 Gross features in RCC associated with Birt- 
Hogg-Dubé syndrome 


e Birt-Hogg-Dubé is an autosomal dominant 
cancer syndrome characterized by benign skin 
and renal tumors, and spontaneous pneumo- 
thorax. The disease related gene has been 


mapped to chromosome 17p11.2. 
Birt-Hogg-Dubé is characterized by a spec- 
trum of mutations, and clinical heterogeneity 


among and within families. Renal epithelial 
tumors with hybrid features are seen in this 
syndrome (Figs. 1.2 and 1.3). 


Fig. 1.3 Hybrid RCC with 
oncocytic and clear cells 
associated with Birt-Hogg- 
Dubé syndrome 


1.4 Renal Cell Carcinoma 
1.4.1 Clear Cell RCC 


e Most clear cell RCC are variably sized soli- 
tary cortical neoplasms, rarely bilateral 
(<5 %) or multicentric (4 %), typically 
golden yellow. Necrosis, cystic degeneration, 
hemorrhage, calcification, ossification, and 
extension into the renal vein may occur. 
Clear cell tumors of any size are considered 
malignant. 

e Microvascular invasion and microscopic 
tumor coagulative necrosis may be relevant 
predictors in low stage RCC (Table 1.4). Clear 
cell RCC has a worse prognosis when com- 
pared with chromophobe or papillary sub- 
types, and may progress into a sarcomatoid 
carcinoma which is an ominous prognostic 
sign (Figs. 1.4 and 1.5). 

e The international Society of Urological 
Pathologists (ISUP) suggested that clear cell 
RCC grading should be based upon nucleolar 
features and not Fuhrman grading (Table 1.5). 
Sporadic clear cell RCC displays frequent 
chromosome 3p losses. 

e Clearcell RCC may have acidophilic cytoplasm, 
hemangioblastoma-like, angioleiomyoma-like 
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stroma or pseudo-papillary architecture but 
retains the characteristic 3p loss. 


1.4.2 Multilocular Cystic Clear Cell 


Renal Cell Neoplasm of Low 
Malignant Potential 


The ISUP modification of the current 2004 
WHO classification of kidney tumors rec- 
ognizes multilocular cystic clear cell renal 
cell neoplasm of low malignant potential 
(MCNLMP) as a variant of clear cell RCC 
with a good prognosis. 

This is a tumor entirely composed of cysts of 
variable size separated from the kidney by a 
fibrous capsule. The cyst are lined by a single 
layer of clear to pale cells but occasionally 
shows a few small papillae. The septa are com- 
posed of fibrous tissue that may have epithelial 
cells with clear cytoplasm that resemble those 
lining the cysts (Figs. 1.6, 1.7 and 1.8). 

Cases with expansive nodules are excluded. 
VHL gene mutations in MCNLMP supports 
its classification as a type of clear cell 
RCC. 

No progression of MCNLMP has been 
reported. 
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Table 1.4 TNM classification of renal cell carcinoma (2010) 


PrimaryTumor (T) 
TX 

TO 

T1 

Tla 

Tlb 

T2 

T2a 

T2b 

T3 


T3a 


T3b 
T3c 


T4 


Regional lymph 
nodes (N) 

NX 

NO 

N1 

Distant metastasis 
M) 

M0 

M1 


Fig. 1.4 Gross features of 


clear cell renal cell 
carcinoma 


Primary tumor cannot be assessed 

No evidence of primary tumor 

Tumor <7 cm in greatest dimension, limited to the kidney 

Tumor <4 cm in greatest dimension, limited to the kidney 

Tumor >4 cm but <7 cm in greatest dimension, limited to the kidney 
Tumor >7 cm in greatest dimension, limited to the kidney 

Tumor >7 cm but <10 cm in greatest dimension, limited to the kidney 
Tumor >10 cm, limited to the kidney 


Tumor extends into major veins or perinephric tissues but not into the ipsilateral adrenal gland 
and not beyond the Gerota fascia 


Tumor grossly extends into the renal vein or its segmental (muscle-containing) branches, or 
tumor invades perirenal and/or renal sinus fat but not beyond the Gerota fascia 


Tumor grossly extends into the vena cava below the diaphragm 


Tumor grossly extends into the vena cava above the diaphragm or invades the wall of the vena 
cava 


Tumor invades beyond the Gerota fascia (including contiguous extension into the ipsilateral 
adrenal gland) 


Regional lymph nodes cannot be assessed 
No regional lymph node metastasis 
Metastasis in regional lymph node(s) 


No distant metastasis 
Distant metastasis 
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Table 1.5 International Society of Urological Pathology Nucleolar Grading System 


Grade Tumor description 


1 Inconspicuous or absent nucleoli at 400x magnification 

2 Nucleoli distinctly visible at 400x but inconspicuous or invisible at 100x magnification 
3 Nucleoli distinctly visible at 100x magnification 

4 


Rhabdoid or sarcomatoid differentiation, or containing tumor giant cells or showing extreme nuclear 
pleomorphism with clumping of chromatin 


> 


Fig. 1.6 Multilocular cystic renal cell neoplasia of low 
malignant potential (gross features) 
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Fig. 1.7 Multilocular cystic 
renal cell neoplasia of low 
malignant potential 
(histologic features) 


Fig. 1.8 Multilocular cystic 
renal cell neoplasia of low 
malignant potential. 
Expression of CAIX in the 
neoplastic cells 


1.4.3 Papillary RCC 


e Papillary RCC has a less aggressive clinical 
course than clear cell RCC. Papillary RCC 
has variable proportions of papillae and may 
be bilateral or multifocal with hemorrhage, 
necrosis or cystic degeneration. The papillae 
contain a fibrovascular core with aggregates of 
foamy macrophages, calcified concretions and 
frequent hemosiderin granules. 

e Cellular type 1 and type 2 tumors have 
papillae covered by small cells with scanty 


cytoplasm arranged in a single layer in typel, 
and tumor cells of higher nuclear grade, eosin- 
ophilic cytoplasm and pseudostratified nuclei 
in type 2. Type | tumors have longer survival 
(Figs. 1.9, 1.10 and 1.11). 

Trisomy or tetrasomy 7, trisomy 17 and loss 
of chromosome Y are the cytogenetic signa- 
ture. Stage, tumor proliferation and sarcoma- 
toid change being correlated with outcome. It 
has been suggested that papillary RCC grad- 
ing should be based upon nucleolar features 
and not Fuhrman grading. 
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e Age and sex distribution of papillary RCC is 
similar to clear cell RCC. Recent molecular 
genetic studies provide evidences for the inde- 
pendent origin of multifocal papillary tumors 
in patients with papillary RCC. An oncoytic 
variant of papillary RCC has been reported. 
One patient died of metastases on follow-up 
(Figs. 1.12 and 1.13). 


Fig. 1.9 Gross features of papillary renal cell carcinoma 


Fig. 1.10 Microscopic 
features of papillary 
carcinoma type | 
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Fig. 1.11 Microscopic 
features of papillary 
carcinoma type 2 
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Fig. 1.12 Microscopic 
features of the oncocytic type 
of papillary carcinoma 


Fig. 1.13 Papillary 
carcinoma with focal clear 
cell change 


1.4.4 Chromophobe RCC 


e Less aggressive than other RCC, the chromo- 
phobe type is characterised by huge pale cells 
with reticulated cytoplasm and prominent cell 
membrane. It accounts for 5 % of renal epithe- 
lial tumors. 


Chromophobe RCC is solid and appears 
orange turning grey or sandy after fixation. 
The eosinophilic variant needs to be differen- 
tiated from oncocytoma. Sarcomatoid trans- 
formation is associated to aggressive disease. 
Diffuse cytoplasmic Hale’s iron colloid stain 
is characteristic (Figs. 1.14, 1.15 and 1.16). 
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e The relationship between oncocytoma and 
chromophobe RCC is still unclear. Both seems 
to derive from the intercalated cell of the col- 
lecting duct, both have rearrangement of 
mitochondrial DNA, increased mitochondria 
in oncocytoma and numerous mitochondria- 
derived microvesicles in chromophobe RCC, 
and both are frequently observed in oncocyto- 
sis with or without Birt-Hogg-Dubé syndrome. 

e There are reports of hybrid tumor composed 
of oncocytic and chromophobe elements. 
Therefore, oncocytoma might be the benign 


Fig. 1.14 Gross features of chromophobe renal cell 
carcinoma 


Fig. 1.15 Microscopic 
features of classic-type 
chromophobe renal cell 
carcinoma 


counterpart of chromophobe RCC. Loss of 
several chromosomes characterises chromo- 
phobe RCC. Recognising occassional occur- 
rence of metastases and 10 % mortality is of 
clinical relevance. 

At diagnosis most patients are in the sixth 
decade, stage T1 or T2 (86 %) and similar gen- 
der incidence. Fuhrman grading is not appro- 
priated to grade chromophome RCC with an 
international consensus on that chromophobe 
RCC should not be graded at present. 


1.4.5 Hybrid Oncocytic 


Chromophobe Tumor (HOCT) 


e Described as tumors having a mixture of cells 


with the morphologic features of those seen in 
chromophobe RCC and renal oncocytoma 
(Figs. and ). 

HOCTs occur in three clinical situations: (i) 
being sporadic, (ii) in association with renal 
oncocytosis/oncocytomatosis, and (ili) in 
patients with the Birt-Hogg-Dubé syndrome 
(BHD). It seems that tumors from all three 
groups share similar morphologic features but 
that they have a differing molecular genetic 
background. 
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Fig.1.17 Gross features ofa case of hybrid chromophobe- 
oncocytoma tumor 


e Sporadic HOCTs are composed of neo- 
plastic cells predominantly arranged in a 
solid-alveolar pattern, with nuclei showing 


mild nuclear pleomorphism and abundant 
granular eosinophilic to oncocytic cytoplasm. 
Neoplastic cells have a perinuclear halo and 
are occasional binucleate. No raisinoid nuclei 
of the type seen in classic chromophobe RCC 
are present. Usually tumor cells resemble cells 
of oncocytoma with perinuclear cytoplasmic 
clearing, and, occasional, small tubules may 
be present. 

e HOCTs in oncocytosis/oncocytomatosis are 
almost identical to those tumors that occur 
sporadically, being composed of sheets of 
cells separated by a delicate vasculature. The 
cells are round to polygonal with finely granu- 
lar cytoplasm, and the nuclei are slightly pleo- 
morphic and irregular with visible nucleoli. 
No typical raisinoid nuclei are seen, and 
mitotic figures are rare. 

e HOCTs associated with BHD typically show 
three morphologic patterns: (i) an admixture 
of areas typical of oncocytoma and chromo- 
phobe RCC; (ii) scattered chromophobe cells 
in the background of a typical oncocytoma; 
and (iii) large eosinophilic cells with intracy- 
toplasmic vacuoles. In these tumors, the nuclei 
are often more pleomorphic than other forms 
of HOCT and occasionally have a “raisinoid” 
morphology. 
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Fig. 1.18 Microscopic 
features of a case of hybrid 
chromophobe-oncocytoma 
tumor 


e The majority of the tumors express 
parvalbumin, antimitochondrial antigen, 
CK7, and CD117 by immunohistochemistry. 
Monosomy of chromosome 20 is the most 
frequent genetic alteration, a finding highly 
unusual for both oncocytoma and chromo- 
phobe RCC. 

e HOCTs usually occur in adult patients, with 
no sex predilection; some are associated with 
long term hemodialysis. Can be unilateral and 
solitary or being bilateral and multiple lesions. 
Necrosis is not frequently, but central fibrotic 
strands/scars may be occasionally present. 
Tumors are usually well circumscribed and 
nonencapsulated with homogenous tan to 
brown cut surface. 

e HOCT, regardless of clinical association, 
seems to behave indolently and no evidence of 
aggressive behavior has been documented. 


1.4.6 Collecting Duct Carcinoma 


e Collecting duct carcinoma (CDC), also 
known as Bellini’s tumor, accounts for <1 % 
of renal malignancies and derives from the 
“principal cells” of the collecting duct; ranges 


1 Renal Tumors and Tumor-Like Conditions 


2.5-12 cm, is centraly located and shows a 
firm grey-white appearance. 

Mean patient age is 55 years with male pre- 
dominance. When small, origin within a 
medullary pyramid may be seen at gross 
examination. At diagnosis, most tumors are in 
advanced stage with metastasis and morpho- 
logic criteria for diagnosis are the presence of 
an infiltrative tubular or tubulopapillary pat- 
tern, associated with desmoplastic stromal 
reaction, necrosis and cells displaying high 
Fuhrman grade (Figs. 1.19, 1.20 and 1.21). 
CDC is positive for low and high molecu- 
lar weight keratins, CD117 and vimentin, 
EMA, p63, CK7, Pax 2, Pax 8, but molecu- 
lar alterations of CDC are poorly under- 
stood (Table 1.3). The main differential 
diagnoses of CDC include type 2 PRCC, 
renal pelvic adenocarcinoma or urothelial 
carcinoma with glandular differentiation. 
Immunohistochemistry is a valuable adjunct 
in this setting (Table 1.6). 

One recent experience identified complete 
loss of expression of INI1 in 15 % and focal/ 
weak expression of INI1 in up to 30 % of 
CDC, with no difference in survival by INI1 
status. 
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Fig. 1.21 Microscopic 
features of collecting duct 
stroma 


16 


1 Renal Tumors and Tumor-Like Conditions 


Table 1.6 Main histotypes of renal cell tumors seen in adults with associated genetic alterations 


Malignant renal cell tumors 
Clear cell renal cell carcinoma 


Multilocular cystic renal cell neoplasm of low malignant 
potential 


Papillary renal cell carcinoma 
Chromophobe renal cell carcinoma 
Carcinoma of the collecting ducts of Bellini 
Tubulocystic carcinoma 

Renal medullary carcinoma 


MiT family translocation RCC (Renal carcinoma 
associated with Xp11.2 translocations/TFE3 gene fusions) 


Renal cell carcinoma in long term survivors after 
neuroblastoma 


Mucinous tubular and spindle cell carcinoma 
Renal cell carcinoma unclassified 
Acquired cystic disease-related RCC 


Clear cell papillary RCC 


Benign renal cell tumors 
Papillary adenoma 
Oncocytoma 


Metanephric tumors: adenoma, adenofibroma, stromal 
metanephric 


Mixed stromal and epithelial tumors 
Cystic nephroma/mixed epithelial and stromal tumor 


1.4.7 Renal Medullary Carcinoma 


e Itis arapidly growing rare tumor of the renal 
medulla regarded as an aggressive variant of 
collecting duct carcinoma that was initially 
considered of renal pelvis origin. Some may 
have solid, spindled or rhabdoid phenotype 
(Figs. 1.22 and 1.23). 

e Immunohistochemistry analysis shows that 
the neoplastic cells are positive for CEA (7/8), 
AE1/3 (8/8), CAMS.2 (7/7), CK7 (5/5), CK20 
(4/6), and vimentin (6/6) 

e Essentially all cases of RMC show loss of 
nuclear expression of the transcriptional regu- 
lator INI1/SMARCBI1, reflecting prevalent 
mutation of the gene. 

e With few exceptions this tumor is seen in 
young male blacks with sickle cell trait (mean 
age 22 years), presenting with hematuria, 
flank pain, weight loss and palpable mass. 


Main genetic alterations 
—3p, +5q22, —6q, —8p, —9p, —14q 
VHL gene mutation 


+3q, +7, +8, +12, +16, +17, +20, -Y 
1, -2, -6, -10, -17, —21, hypodiploidy 
lq, —6p, —8p, —13q, —21q, —3p (rare) 
Variable trisomy of chromosome 17 


Rare loss of chromosome 22 
t(X;1)(p11.23q21), t(X;17)(p11.2;q25), t(X;1) 
(p11.2;p34), t(X;17)(p11.2;q23), others 
Allelic imbalance at 20q13 


1, -4, —6, -8, -13, 
Variable, unknown 


14, +7, +11, +16, +17 


Variable gains chromosomes 7 and 17, no VHL gene 
deletions, rare gains 1,2,6, 10 

Lacked the gains of chromosome 7, no loss of Y 
chromosome, lack 3p deletions 


Similar to papillary RCC but less extensive 


Chromosomes | and/or 14 loss and frequent alterations 
of mitochondrial DNA, 11q13 translocation, no 
chromosome 3p loss 


Normal karyotypes, 2p deletion, others 


Nonrandom X chromosome 
Inactivation, others 


e Metastatic disease may be the initial clini- 
cal evidence and the reported prognosis is 
poor. 


1.4.8 Mucinous, Tubular 
and Spindle Cell Carcinoma 


e Low-grade carcinoma composed of tightly 
packed tubules separated by pale mucinous 
stroma and a spindle cell component. It seems 
to derive from the distal nephron (Figs. 1.24, 
1.25, 1.26, 1.27 and 1.28). 

e This tumor has a combination of losses 
involving chromosomes 1, 4, 6, 8, 13 and 14 
and gains of chromosome 7, 11, 16 and 17. 
Immunohistochemical analysis found a signif- 
icant overlap with papillary RCC, and some 
authors believe this is a variant of papillary 
RCC with spindle cell differentiation. 
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Fig. 1.22 Microscopic 
appearance of medullary 
carcinoma with associated 
inflammation 


Fig. 1.23 Microscopic 
appearance of medullary 
carcinoma with desmoplasia 


< 


d Fig. 1.24 Gross features of mucinous, spindle and 
— tubular tumor 
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Fig. 1.25 Microscopic 
features of mucinous, spindle 
and tubular tumor 
(mucinous) 


Fig. 1.26 Microscopic 
features of mucinous, spindle 
and tubular tumor (tubular) 
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Fig. 1.27 Microscopic 
features of mucinous, spindle 
and tubular tumor (spindle) 


Fig. 1.28 Focal positivity of 
mucinous, spindle and 
tubular tumor with 34BE12 
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e There is a female predominance and the mean 
age is 50 years at diagnosis. One patient 
developed metastases on follow-up. 


1.4.9 Renal Cell Carcinoma After 
Neuroblastoma 


e A few cases of RCC arise in long term survi- 
vors of childhood neuroblastoma. This group 
is heterogeneous that shows oncocytoid 
features. 

e Allelic imbalances occur at the 20q13 locus. 
The prognosis is similar to other RCC. Uni- or 
bilateral lesions develop at mean age of 13 
years. 


1.4.10 RCC with Sarcomatoid or 
Rhabdoid Differentiation 


e Current WHO classification does not consider 
sarcomatoid RCC as an entity but rather as a 
progression of any RCC main type. Pure sar- 
comatoid morphology without recognizable 
epithelial elements falls into the unclassified 
RCC category (Figs. 1.29 and 1.30). 


Fig. 1.29 Sarcomatoid renal 
cell carcinoma 
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RCC with sarcomatoid elements show higher 
proliferative activity than other renal cell car- 
cinoma types and usually exhibit highly 
malignant behavior with a predilection for 
increased local invasiveness and a higher like- 
lihood of distant metastasis. 

Sarcomatoid components may be seen in clear 
cell, papillary, chromophobe and collecting duct 
carcinomas. It is speculated that the sarcomatoid 
components of RCC represent areas of dediffer- 
entiation or epithelial-mesenchymal transition. 
Patterns of allelic loss and of nonrandom 
X-chromosome inactivation in clear cell and 
sarcomatoid components of RCC from 22 
patients and concluded that both clear cell and 
sarcomatoid components of RCC are derived 
from the same progenitor cell. 

The specific molecular mechanisms responsi- 
ble for sarcomatoid transformation of a renal 
tumor are unknown, although some studies 
suggest a link with mutations of the TP53 
tumor suppressor gene. 

RCC with rhabdoid differentiation is a rare 
and aggressive neoplasm with poor prognosis. 
Most patients are at high stage at diagnosis, 
develop metastases soon after and died of the 
disease within a year of diagnosis. 
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Fig. 1.30 Renal cell 
carcinoma with rhabdoid 
features 


Fig. 1.31 Renal cell 
carcinoma unclassified with 
variable sized tubules 


e Rhabdoid cells are large with eccentric atypi- 1.4.11 Renal Cell Carcinoma, 
cal nucleus and eosinophilic intracytoplasmic Unclassified 
inclusion that is positive for vimentin, EMA, 
and cytokeratin. Sarcomatoid change and « It represents 4-6 % of renal tumors. 
rhabdoid features may coexist. Rhabdoid cells At diagnosis, most are of high grade and stage 
show loss of nuclear expression of the tran- with poor survival (Figs. 1.31 and 1.32). 
scriptional regulator INI1/SMARCB1 
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Fig. 1.32 Renal cell 
carcinoma unclassified with via 
small sized tubules SE 


The WHO criteria include: (i) composites of 
recognised types, (ii) pure sarcomatoid mor- 
phology, (iii) mucin production, (iv) rare mix- 
tures of epithelial and stromal elements, and 
(v) unrecognisable cell types. 

Reported data suggests that it is an aggressive 
form of RCC as confirmed in a recent study 
based on 56 cases. The prognosis of these 
patients is mainly related to pT stage, tumor 
size, vascular invasion, tumor necrosis or 
recurrence after surgery. 


1.5 Proposed New and Emerging 
Epithelial Renal Tumors 
1.5.1 Tubulocystic Renal Cell 


Carcinoma 


Is a rare renal tumor composed of tubular and 
cystic structures. The genomic alterations of 
tubulocystic carcinoma are alike but not iden- 
tical to those of papillary RCC (Fig. 1.33). 

Like papillary RCC, it often exhibits trisomy 
of chromosome 17, but it does not show tri- 
somy 7. It does not exhibit monosomy of 
chromosomes 1, 6, 14, 15, and 22 and frequent 
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allelic loss on chromosomal arms 1q, 6p, 8p, 
13q, and 21q, which are frequently seen in 
collecting duct cancer. 

e Immunohistochemistry showed variable 
expression of CD10, AMACR, parvalbumin, 
34BE12, PAX-2, CAIX, CK8, 18, CK19 and 
occasionally for CK7 and 34BE12. 

e Rare cases may present with lymph node metas- 
tasis. Some may coexist with papillary RCC. 


1.5.2 Acquired Cystic Disease- 
Associated RCC 


e These are composed of cells with abundant 
eosinophilic cytoplasm and variably solid, 
cribriform, tubulocystic and papillary archi- 
tecture. It shows no VHL gene deletions, 
although gains of chromosomes 7 and 17 are 
present in some cases. 

e Deposits of calcium oxalate crystals are fre- 
quent finding in each tumor. One study based 
on FISH analysis showed no losses or gains of 
chromosomes 1, 2, 6, 10, or 17 in one tumor; 
gains of chromosomes 1, 2, and 6 were noted 
in two tumors, one of these also showed gains 
of chromosome 10 (Fig. 1.34). 


1.5 Proposed New and Emerging Epithelial Renal Tumors 23 


Fig. 1.33 Tubulocystic renal 
cell carcinoma 


Fig. 1.34 Acquired cystic 
disease related renal cell 
carcinoma 


1.5.3 Clear Cell Papillary e All tumors lacked the gains of chromosome 7 
(Tubulo-Papillary) RCC and loss of Y that are typical for papillary 

renal cell carcinoma and furthermore lack the 

¢ These are renal carcinomas composed mainly 3p deletion which is typical of clear cell RCC 


of papillary structures proliferating within (Figs. 1.35 and 1.36). 
cystic spaces, lined by cells with clear ¢ These tumors also occur in patients unrelated 
cytoplasm. to end-stage renal disease. 
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Fig. 1.35 Clear cell 
papillary renal cell carci- 
noma, cystic form 


Fig. 1.36 Non-cystic clear 
cell papillary renal cell 
carcinoma 
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1.5.4 MiT Family Translocation RCC 


° This type of RCC is defined by different trans- 


locations involving chromosome Xp11.2, all 
resulting in gene fusions involving the TFE3 
gene. This carcinoma predominantly affects 
children and young adults, but may be seen in 
adults. 

The ASPL-TFE3 translocation carcinomas 
characteristically present at an advanced stage 
associated with lymph node metastases. RCC 
associated with Xp11.2 translocations resem- 
ble clear cell RCC on gross examination and 
seems to have an indolent evolution, even with 
metastasis (Figs. 1.37 and 1.38). 

The histopathologic appearance is that of a 
papillary carcinoma with clear cells and cells 
with granular eosinophilic cytoplasm with 
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foci of calcifications regardless of the type of 
translocation. 

TFE3 immunostainings were positive in only 
82 % of TFE3 translocation carcinomas. Both 
TFE3 and TFEB renal translocation carcino- 
mas expressed CD10 and alpha-methylacyl- 
coenzyme-A racemase. 

Another subset of renal tumors are associated 
with a translocation t(6;11)(p21;q12) involv- 
ing the transcription factor EB (TFEB). 
Translocation involving TFE3 and TFEB can 
be specifically identified by immunohisto- 
chemistry, but diagnosis may also be per- 
formed by FISH analysis (Fig. 1.39). 
Labeling for PAX8 distinguishes the 
t(6;11) RCC from epithelioid angiomyo- 
lipoma, which otherwise shares a similar 
immunoprofile. 


Fig. 1.37 TFE3 transloca- 
tion carcinoma with papillary 
architecture and calcification 
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Fig. 1.38 TFE3 positive 
immunohistochemistry in 
translocation carcinoma 


Fig. 1.39 TFEB associated 
translocation carcinoma 
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1.5.5 Thyroid-Like Follicular Renal 


Cell Carcinoma 


e It is a rare variant of RCC resembling well 


differentiated follicular carcinoma of the thy- 
roid gland. These tumors are well circum- 
scribed, tan brown and homogenous. 
Microscopically they consist of tumor fol- 
licles of varying size containing dense eosin- 
ophilic colloid-like material (Fig. 1.40). The 
genetics and immunohistochemical expres- 
sion of these tumors are, as yet, not fully 
characterized although thyroid follicular 
cell markers, thyroglobulin and TTF-1 are 
negative. 

The majority of cases reported to date have 
shown an indolent behavior, although metas- 
tases to lymph nodes in two cases and a single 
case with pulmonary metastases have been 
reported. 
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1.5.6 Succinic Dehydrogenase B 


Deficiency Associated Renal 
Cell Carcinoma 


¢ These tumors are seen in patients within germ- 


line Succinate Dehydrogenase B mutation, 
which is associated with a syndrome charac- 
terized by pheochromocytoma, paraganglioma 
and type 2 gastrointestinal stromal tumors. 
Microscopically these tumors are character- 
ized by the presence of compact nests of eosin- 
ophilic polygonal cells. Cytoplasmic vacuoles 
and pale eosinophilic cytoplasmic inclusions 
are commonly seen and these represent giant 
mitochondria. 

Less than ten cases have been reported to date 
and follow-up is limited. Of note, sarcomatoid 
change was identified in two patients with 
metastatic disease, one of whom died of tumor 
related causes. 


Fig. 1.40 Thyroid-like 
follicular renal cell 
carcinoma 
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1.5.7 ALK-Translocation Renal Cell 


Fig. 1.41 Leiomyomatous 
renal cell carcinoma 


Carcinoma 


A fusion of the anaplastic lymphoma kinase 
(ALK) gene with the gene for the cytoskeletal 
protein vinculin (VCL) resulting from the trans- 
location t(2:10)(p23;q22) has been reported in 
two tumors observed in young patients. 
VCL-ALK translocation RCC appear to have a 
characteristic appearance, consisting of cells 
with a polygonal to spindled morphology with 
abundant eosinophilic cytoplasm and frequent 
intracytoplasmic lumina. 

While these two cases were associated with 
sickle cell trait, two further RCCs showing 
ALK fusion with different partner genes have 
been described in older patients, although nei- 
ther of these showed a sickle cell association. 
Two additional cases of RCC demonstrating 
ALK fusion (fusion partner unknown) have 
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been reported in adult patients that behave 
aggressively. 


e A recent case showing VCL-ALK RCC in a 


child with sickle-cell trait has been recently 
reported. 


1.5.8 Renal Cell Carcinoma 


with Smooth Muscle Stroma 


e The stroma of clear cell tubulo-papillary 


RCC not infrequently demonstrates smooth 
muscle metaplasia. The extreme end of this 
spectrum includes tumors reported as renal 
angiomyoadenomatous tumor (RAT) to 


reflect the prominence of smooth muscle 
(Fig. 1.41). 

e RATs appear to have the same clinic patho- 
logic and immunohistochemical characteris- 
tics as clear cell tubulo-papillary RCC. 
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e Smooth muscle stromal metaplasia has also 
been reported in association with clear cell 
RCC and Xp11 translocation RCC. Hence, it 
is suggested that smooth muscle metaplasia in 
the kidney may be a nonspecific common 
reaction to a variety of stimuli. 


e A recent molecular study demonstrated that e 


clear cell RCC with smooth muscle stroma 
lacks chromosome 3p and VHL alterations, 
thus suggesting that clear cell RCC with 
smooth muscle stroma should be considered 
an entity distinct from clear cell RCC. 


1.5.9 Tuberous Sclerosis-Associated . 


Renal Cell Carcinoma 


¢ Tuberous sclerosis complex (TSC) is an auto- 
somal dominant disorder with characteristic 
tumors involving multiple organ systems. 


Whereas renal angiomyolipoma (AML) is œ 


common in TSC, renal cell carcinoma (RCC) 
is rarely reported with a recent study on 57 
RCCs from 13 female and 5 male TSC patients 
(Fig. 1.42). 

e Mean age at surgery was 42 years. 50 % had 
multiple synchronous and/or metachronous 
RCCs (range of 2-20 RCCs) and 5 had bilat- 
eral RCCs (28 %). Ninety-four percent had 


Fig. 1.42 Tuberous sclerosis 
associated renal cell 
carcinoma 
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histologically confirmed concurrent renal 
AMLs, including AMLs with epithelial cysts. 
None of the 15 patients with available clinical 
follow-up information had evidence of distant 
metastatic disease from 6 to 198 months after 
their initial surgery (mean: 52 months). 

Three major distinct morphologies were seen 
in TSC-associated RCC: (i) 17 RCCs (30 %) 
had features similar to tumors previously 
described as RCC with smooth muscle stroma; 
(ii) 34 RCCs (59 %) showed features similar 
to chromophobe RCC; and (iii) 6 RCCs 
(11 %) showed a granular eosinophilic- 
macrocystic morphology. 

Distinct histologic changes were also com- 
monly present in the background kidney 
parenchyma and included cysts or renal 
tubules lined by epithelial cells with promi- 
nent eosinophilic cytoplasm, nucleomegaly, 
and nucleoli. 

Immunohistochemically, all RCCs tested 
showed strong nuclear reactivity for PAX8 
and HMB45 negativity. Compared with spo- 
radic RCCs, TSC-associated RCCs have 
unique clinicopathologic features including 
female predominance, younger age at diagno- 
sis, multiplicity, association with AMLs, 3 
distinctive histologic patterns, and an indolent 
clinical course. 
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1.6 Benign Tumors 


1.6.1 Papillary Adenoma 


Papillary adenoma is usually solitary, 0.5 cm 
or smaller, well circumscribed, greyish or 
white lesion in the renal cortex that shows a 
tubulo-papillary architecture similar to cellu- 
lar types 1 and 2 in papillary RCC. 

Papillary adenoma is the most common neo- 
plasm of the epithelium of the renal tubules 
(Fig. 1.43). It is found in 10-40 % of speci- 
mens and shows genetic alterations similar to 
papillary RCC but less extensive. “Renal ade- 
nomatosis” refers to the occasional occur- 
rence of multiple and/or bilateral papillary 
adenomas. 


1.6.2 Metanephric Tumors 


Fig. 1.43 Cortical papillary 
adenoma 


This group includes metanephric adenoma, 
metanephric adenofibroma and metanephric 
stromal tumor. 

Metanephric adenoma is an epithelial neo- 
plasm that occurs in children and adults with 
female preponderance; half are incidental. An 
exceptional case with metastasis has been 
reported, and therefore, appropriated follow- 
up is advised (Figs. 1.44 and 1.45). 
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e Rarely, it may coexist with Wilms’ tumor or 
RCC. A case of high grade sarcoma arising in 
association with metanephric adenoma (meta- 
nephric adenosarcoma) has been described. 
Metanephric adenomas are 3-6 cm, usually 
solitary and not encapsulated. Metanephric 
adenoma has a normal karyotype. 

e Metanephric adenofibroma shows an epithe- 
lial component similar to metanephric ade- 
noma which is embedded in a fibroblast-like 
stroma. 

e Rare cases of metanephric stromal tumor, 
entirely composed of stromal elements 
showing entrapped glomerulus with juxta- 
glomerular cell hyperplasia have been 
described. 


1.6.3 Renal Oncocytoma 


e Oncocytoma is a benign renal epithelial neo- 
plasm that derives from the intercalated cells. 
It is well circumscribed, non-encapsulated, 
mahogany-brown or pale yellow with a cen- 
tral stellate scar. Tumor architecture may be 
nested, organoid (classic), tubulocytic, or 
mixed (Figs. 1.46, 1.47 and 1.48). 

e The “oncocyte” has densely granular eosin- 
ophilic cytoplasm and round and regular 
nuclei. Mitotic activity and necrosis are 
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Fig. 1.44 Metanephric 
adenoma, tubular type 


Fig. 1.45 Metanephric 
adenoma with focal papillary 
configuration 


uncommon. Degenerative type nuclear atypia 
(endocrine-type), occasional clear cells embed- 
ded in hyalinized stroma, dilated tubules, min- 
ute papillary projections, focal extension into 
perinephric fat, or scattered binucleated cells 
may be focally present is some cases. 


Findings not permissible in the diagnosis of 
oncocytoma include areas of clear cell or 
spindle cell carcinoma, prominent papillary 
architecture, macroscopic or conspicuous 
microscopic necrosis, and significant mitotic 
activity (including atypical mitosis). 
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Fig. 1.46 Gross features of 
oncoytoma 


Fig. 1.47 Microscopic 7 
features of oncocytoma (low be Po x a ify 
power) Birt TTE e E ae > 
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Fig. 1.48 Microscopic 
features of oncocytoma (high 
power) 


e Oncocytoma comprises 3-9 % of all primary 


e The term oncocytosis (oncocytomatosis) 


renal neoplasms. Most are incidental and spo- 
radic but few are symptomatic. 

The eosinophilic variants of chromophobe 
RCC are difficult to distinguish from renal 
oncocytomas on hematoxylin and eosin stained 
sections. The distinction is important, as chro- 
mophobe renal cell carcinoma is a malignant 
tumor while oncocytoma is benign. Hale’s 
colloidal iron stain shows a diffuse and strong 
reticular pattern in almost 100 % of chromo- 
phobe RCC, and it is frequently patchy and 
focal in oncocytoma. Immunohistochemistry 
is of help in distinction of oncocytoma from 
chromophobe RCC, mainly the eosinophilic 
variant (Table 1.6). Most oncocytomas are 
positive for kidney specific-cadherin, CD117, 
parvalbumin, and S100A1, and negative for 
CK7 (or focal positive), Moc31, EpCam, and 
CD82. 

Reports of “malignant” or “metastatic” onco- 
cytomas are postulated to actually repre- 
sent misdiagnosed chromophobe renal cell 
carcinomas. Chromosomes 1 and/or 14 loss 
and alterations of mitochondrial DNA are 
frequent. 


refers to a small subset of oncocytic tumors 
removed surgically because of a dominant 
mass that microscopically has the features of 
oncocytoma, although some may have either 
chromophobe RCC or hybrid features. 


1.7 Percutaneous Biopsy 


of Renal Tumours 


e Renal tumour biopsy today has limited mor- 


bidity and allows histologic diagnosis in the 
majority of cases. 


e The increasing incidence of small renal 


masses, the development of conservative and 
minimally invasive treatments for low-risk 
RCC and benign renal tumors, and the discov- 
ery of targeted treatments for metastatic dis- 
ease have provided the rationale for indications 
of percutaneous renal tumour biopsy. 


e Renal tumor biopsy can avoid unnecessary 


surgeries, can confirm success after thermal 
ablation of small renal masses and support the 
selection of the appropriate systemic therapy 
for metastatic RCC. 
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Fig. 1.50 Cystic Nephroma, 
microscopic features 


Current diagnostic yield of biopsies ranges 
from 78 to 100 %, with sensitivity and spec- 
ificity for the diagnosis of 86-100 % and 
100 %, respectively. Diagnostic accuracy 
for tumour subtyping ranges from 86 to 
98 %. 

An immunohistochemical panel, including 
parvalbumin, CD10, a-methylacyl-coenzyme 
A racemase, cathepsin K, S100A1, cytokera- 
tin 7, and carbonic anhydrase IX, seems to be 
the most promising. 


1.8 
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Cystic Nephroma and Mixed 
Epithelial and Stromal 
Tumors 


e Cystic Nephroma is a benign mixed epithelial 


and stromal neoplasm frequently unilateral, 
encapsulated, solitary and multilocular with no 
solid areas or necrosis (Figs. 1.49 and 1.50). 
Adult cases present after age of 30 with 
female predominance. Some are associated 
with pleuropulmonary blastoma. Clonal anal- 
ysis supports its neoplastic nature. 
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Fig. 1.51 Gross features of a benign mixed epithelial- 
stromal tumor 


Fig. 1.52 Microscopic 
features suggest benign 
lesion 


Mixed epithelial and stromal tumor of kidney 
is a rare renal neoplasm composed of a mix- 
ture of stromal solid areas and epithelial 
(mostly cystic) elements previously reported 
as cystic hamartoma of renal pelvis or adult 
mesoblastic nephroma. Some stromal cells 
react with antibodies to estrogen and proges- 
terone (Figs. 1.51 and 1.52). 

There is a female predominance with his- 
tory of estrogen therapy. All cases have 
been seen in adults. Some may experience 
malignant sarcomatous transformation of 
the stromal component (Figs. 1.53, 1.54, 
1.55 and 1.56). 

Some authors suggest that cystic nephroma 
and mixed epithelial and stromal tumors are 
part of the same spectrum of lesions, and 
therefore, they should be named as “renal 
epithelial and stromal tumor”. 
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Fig. 1.53 Gross features of mixed epithelial-stromal with 
malignant transformation 
> 


Fig. 1.54 Microscopic 
features of mixed epithelial- 
stromal tumor with 
rhabdomyosarcoma 
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Fig. 1.56 Myogenin 


highlight muscle 

differentiation 

1.9 Soft Tissue Tumors circumscribed, white or grey, and paucicellular, 
measuring 0.1-0.5 cm (Fig. 1.57). 

1.9.1 Medullary Fibroma * The cells are small stellate, spindle or polygo- 
nal in a loose basophilic stroma and seems to 

e Also known as renomedullary interstitial cell originate from prostaglandin-producing inter- 

tumor. These tumors are frequently multiple stitial cells in renal medulla. Tubules maybe 


and found incidentally at autopsy or surgery for entrapped at the periphery. Amyloid deposits 
another condition. Tumors are un-encapsulated, may be present. 
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Fig. 1.57 Medullary 
fibroma 


Fig. 1.58 Microscopic 


features of juxtaglomerular ? 
cell tumor lS 


1.9.2 Juxtaglomerular Cell Tumor 


A benign renin-secreting tumor derived from 
modified smooth muscle cells of the juxtaglo- 
merular apparatus in patients with refractory 
hypertension and high plasma rennin activity 
(Fig. 1.58). 

Most tumors are <4 cm unilateral, encapsu- 
lated, solitary, cortical and occur in females 
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ane 


(mean age of 27 years). Histologically, sheets 
of uniform round, polygonal or spindled cells 
are present with uniform, round to oval nuclei 
with scattered mitotic figures. 

Thin and thick-walled blood vessels are 
often prominent. Immunoreactivity for renin, 
actin, vimentin, and CD34 is characteris- 
tic. Ultrastructurally, cells contain rhomboid 
renin-specific crystals. 
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1.9.3 Glomus Tumor 


e A few cases of primary renal glomus tumor 
have been reported. There has been male pre- 
dominance with a wide age range (17-80 
years). Most cases are incidental and benign. 

e The cut surface is frequently gelatinous and 
tumors size reach up to 8 cm in diameter. 
Microscopic features include cells that are 
usually small, round to oval, with eosinophilic 
to amphophilic cytoplasm with a delicate 
fibrovascular stroma. 

e There may present solid, myxoid or gloman- 
gioma architectural patterns. Tumor cells react 
with smooth muscle actin, laminin (pericellu- 
lar) an focally with CD34. Epithelial markers 
are not present. 


1.9.4 Angiomyolipoma 


e Angiomyolipoma (AML) is a benign tumor 
associated with several hereditary disorders 
including von Recklinghausen disease, von 
Hippel—Lindau syndrome, Autosomal domi- 
nant (adult) polycystic kidney disease or 
Tuberous sclerosis. 

e It occurs in 80 % of patients with tuberous 
sclerosis. The mean age of patients with 


Fig. 1.59 Angiomyolipoma 
with perivascular arrange- 
ment of cells 
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“sporadic” AML ranges 45-55 years but drops 
to 25-35 years of age in patients with tuberous 
sclerosis. 

AML is thought to be derived from perivascu- 
lar epithelioid cell. AML frequently exhibits 
loss of heterozygosity in portions of the TSC2 
gene locus on chromosome 16p13 (in both 
sporadic and tuberous sclerosis cases), and 
less often in the TSC/ gene on chromosome 
9q34. 

It may occur in renal cortex, medulla or in 
perirenal soft tissues and may coexist with 
other renal neoplasms (RCC, oncocytoma) or 
being associated with lymphangioleiomyoma- 
tosis of lung. 

AML is typically unencapsulated, yellow 
to tan-pink, range from 3 to 20 cm and is 
composed of variable admixtures of mature 
adipose tissue, smooth muscle and abnor- 
mally formed blood vessels. Smooth muscle 
proliferations often appear to spin off perpen- 
dicularly from the outer layers of blood vessel 
walls (Figs. 1.59, 1.60 and 1.61). 

Smooth muscle cells may be spindled with 
mild degrees of nuclear atypia. Involvement 
of intrarenal veins, renal vein, vena cava, 
and regional lymph nodes are indicative of 
multifocal growth, rather than invasion or 
metastasis. 
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Fig. 1.60 Angiomyolipoma 
with epithelial cyst 


Fig. 1.61 Melan-A is 
positive in leiomyomatous 
cells 


e AML is characterized by coexpression of 1.9.5 Epithelioid Angiomyolipoma 
melanocytic markers (HMB-45, CD63, 
MART-1/Melan A, microphthalmia transcrip- ¢ A potentially malignant mesenchymal neo- 


tion factor) and smooth muscle markers plasm closely related to classic AML. Half of 
(muscle-specific actin, smooth-muscle actin, recorded cases have a history of tuberous scle- 
desmin) (Table 1.7). rosis. Tumors exhibit allelic loss of the TS2- 


containing region. 
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Table 1.7 Immunohistochemical markers useful in differential diagnosis of renal tumors 


Tumor histotype 
Clear cell RCC 


Papillary RCC 
Chromophobe RCC 
Oncocytoma 


Collecting duct carcinoma 
Metanephric adenoma 
Translocation RCC 

Clear cell papillary RCC 

RCC with sarcomatoid features 


Angiomyolipoma 
Urothelial carcinoma 


Positive 


vimentin, keratin, EMA, CD10, Pax 2/8, 
RCCm, CAIX (membrane), CD15 


Keratin, CK7, AMACR, RCCm 


E-cadherin, Kidney specific -cadherin, 
CD117, EMA, CK AE1/AE3, CK7 
Kidney specific-cadherin, CD117, 
parvalbumin, S100A1 

EMA, p63, CK7, HMWCK, Pax 2, Pax 8 
$100, WT1, CD57 

TFE3, TFEB, CD10, RCCm 

CK7, Pax 2, Pax 8, CAIX (basolateral) 


CK7, Pax 2/Pax 8, CD10, vimentin, 
and AMACR 


HMB45, melan-A, and SMA 
CK, CK7, CK20, p63, thrombomodulin, 


Negative 

CK7, parvalbumin, Kidney 
specific -cadherin 

CD117, Kidney specific 
-cadherin, parvalbumin, WT1 
vimentin, CAIX, and AMACR 


CK7 (or focal positive), Moc31, 
EpCam, CD82 


CD10, RCCm, and CK20 
AMACR, RCCm 

CK (or weak positive) 
AMACR, RCCm 


CK, CD10, RCCm, Pax 2, Pax 8 
RCCm, CD10, Pax 2, Pax 8 


uroplakin III, uroplakin II 


Most are large, hemorrhagic, and locally 
infiltrative with sheets of cytologically 
malignant epithelioid cells, and is easy to 
misdiagnose as high grade carcinoma. The 
immunohistochemical profile is similar to that 
of classic AML. Some patients had metastasis 
and/or tumor related death. 


1.9.6 Leiomyoma 


Rare benign smooth muscle tumors morphologi- 
cally similar to those seen in other parts of the 
body. Smooth muscle predominant AML is more 
common. Therefore to accept a tumor as leio- 
myoma it must have convincing immunohisto- 
chemical evidence that the tumor is not an AML. 
Leiomyoma seems to arise from the cap- 
sule or renal parenchyma. As in other parts 
are solid, circumscribed rubbery masses. 
Microscopically, consist of bundles of smooth 
muscle fibers without nuclear pleomorphism. 
The finding of necrosis, nuclear atypia and 
atypical mitoses suggest leiomyosarcoma. 


1.9.7 Lipoma 


e A few lipomas arising in the kidney are on record. 
These are yellow, lobulated masses of variable 
size. As confounding factor, large tumors may 
have focal necrosis and hemorrhage. 

e Histologic features of mature fat tissue with- 
out nuclear atypia is the hallmark of this 
tumor. 

e The differential diagnosis includes AML, 
retroperitoneal lipoma and liposarcoma. 
Before a tumor can be accepted as renal 
lipoma rather than AML with predominant 
fat tissue, it must be widely sampled and a 
panel of immunohistochemical markers 
should be applied. 

e Antibodies to HMB45, Melan-A, Catepsine 
K, SMA, desmin, estrogen receptor and 
progesterone receptor should give nega- 
tive results before sign out the case as renal 
lipoma. Retroperitoneal lipoma how no vas- 
cular attachment to the kidney, and liposar- 
coma may be differentiated by pathologic 
investigation. 
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Fig. 1.62 


Fig. 1.63 Microscopic 
features of hemangioma 
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9.8 Hemangioma 


More frequently are solitary lesions seen in 
adults but about 10 % of patients may develop 
multiple and bilateral tumors. Hemangioma 
may be associated with Klippel-Trenaunay 
and Sturge-Weber syndromes. 

Most frequently occur in the medulla and 
papilla with a wise range in size (<1 cm to 
21 cm). Microscopically, these lesions are 
composed of vascular spaces with large varia- 
tion in size, some of which may have smooth 
muscle in their walls. 
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Gross features of a renal hemangiona 
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Thrombosis and organization is common, 
as well as extramedulary hematopoiesis. 
Capillary, cavernous or mixed types are most 
common but other types may be recognized. 
These lesions often have endothelium with 
a hobnail appearance and zones of sclerosis 
within the vessels. 

Hemangioma lack capsule and have irregular 
border. The lack of mitosis and cellular atypia 
supports its benign nature (Figs. 1.62 and 
1.63). 


1.9.9 Lymphangioma 


Presents as unilateral or bilateral tumor mass 
seen in both adults and children. May arise in 
the renal parenchyma, renal capsule, renal 
sinus or peripelvic tissues. 

Grossly are encapsulated masses of small 
cysts containing clear fluid, localized to the 
subcapsular cortex or may diffusely involve 
the kidney. 

Microscopically, lymphangioma consist of 
spaces lined by bland endothelial cells with 
fibrous septa that may contain smooth muscle. 
Main differential diagnosis is cystic nephroma. 
Lymphangioma does not have the ovarian- 
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type stroma typical of cystic nephroma, and 
the endothelial cells are positive for CD31 and 
D2-40 (podoplanin). 

e Jtis a benign neoplasia occasionally related to 
VHL gene mutation and abnormalities of 
chromosome 7 and X. May coexist with hem- 
angioma in the same kidney. 


1.9.10 Schwannoma 


e This is a rare occurrence in the kidney with 
patients range 12—90 years of age and about 
equal gender distribution. Seems to be a 
benign tumor. Most frequently occurs with the 
renal sinus but may occur intrarenal or arise 
from the renal capsule. 

e The size is variable and microscopically resem- 
ble peripheral nerve schwannoma from else- 
where devoid of atypia, necrosis and mitosis. 
Variable positivity with S100 protein is typical in 
this tumor. 


1.9.11 Solitary Fibrous Tumor 


e Spindle cell neoplasm that is most common in 
the pleura. It is rare, with equal gender distri- 
bution and age range from childhood to 
middle-age. May be incidentally detected. 

e Most tumors present with size of about 10 cm 
of diameter. May originate from renal paren- 
chyma or the capsule, and are usually 
circumscribed. 

e Microscopically, the tumor consists of spindle 
cells exhibiting minimal nuclear pleomor- 
phism. Storiform or fascicular architecture 
may be seen as well as hypocellular collage- 
nous areas. Dilated vessels with hemangio- 
pericytoma patter may be seen. 

e Rare cases may behave as malignant, and 
those cases show grossly visible tumor necro- 
sis, high mitotic count (2-7/1OHPF), and 
extrarenal extension. 

e Differential diagnosis include sarcomatoid 
carcinoma and spindle cell tumor of neural or 
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smooth muscle origin, and immunohisto- 
chemistry is helpful. 

Strong diffuse positive reaction for CD34, 
bcl-2 and CD99 is the hallmark of this tumor. 
Sarcomatoid carcinoma is frequently positive 
for pancytokeratin and neural and smooth 
muscle neoplasm are positive for S100 or 
smooth muscle, respectively Table 1.7. 


1.9.12 Leiomyosarcoma 


Is the most common renal sarcoma, con- 
stitutes 0.1 % of invasive renal tumors and 
50 % of primary renal sarcomas. The age of 
presentation is largely variable with most 
cases within the fifth to sixth decade. The 
tumors usually arise in the renal sinus and 
originate from renal vasculature or the wall 
of the renal pelvis. May also originate from 
renal capsule. 

Usually are large tumors (mean 14 cm) show- 
ing a gray-white firm whorled cut surface. 
They are often well circumscribed and may 
have a pseudocapsule. 

Microscopically consist of sheets and fasci- 
cles of spindled cells with evident nuclear 
pleomorphism, and mitotic rate ranging 0-50 
per 10 HPF. Tumor necrosis and vascular 
invasion are frequently seen. Some tumors 
may appear myxoid on histologic evaluation 
(Figs. 1.64, 1.65 and 1.66). 

Main differential diagnosis includes 
epithelioid AML, leiomyoma, and sarco- 
matoid carcinoma. Sarcomatoid carcinoma 
may be positive for CKAE1/AE3 and PAX8, 
although frequently focal. A wide sampling of 
these specimens might be necessary to achieve 
the correct pathologic diagnosis. 

AML may have a smooth-muscle predomi- 
nant morphology and therefore is positive for 
smooth-muscle markers in addition to Melan 
A and HMB45, and therefore should be nega- 
tive before the diagnosis of leiomyosarcoma is 
made. 

Metastases are frequent at diagnosis. 
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Fig. 1.64 Leiomyosarcoma 
of the kidney with myxoid 
appearance 


Fig. 1.65 Leiomyosarcoma 
of the kidney with high 
mitotic count 


1.9.13 Angiosarcoma Metastases to the lungs, bone, and liver are 
common, frequently at time of presentation. 
e When primary, it is an uncommon neoplasia 
seen adult patients with male predominance. 
Grossly are ill defined, hemorrhagic, and may 1.9.14 Liposarcoma 
be multifocal. Microscopically, there is variable 
cellularity with interdigitating vascular spaces. © Primary renal liposarcoma is rare with most 
e Nuclear pleomorphism and high mitotic rate cases involving the kidney of perirenal origin. 
are characteristic of this tumor. Angiosarcoma Most described cases arise from the renal 
show positive expression of CD31 and CD34. sinus in adults 50-60 years old. 
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Fig. 1.66 Leiomyosarcoma 
of the kidney is focally 
positive for smooth muscle 
actin 


e Grossly are large, frequently lobulated and kidney is involved primarily or by extension 


yellow. These tumors show the same histo- 
logic patterns seen elsewhere in the body. 
Myxoid type seems to be the most frequent. 
Main differential diagnosis is AML and 
immunohistochemistry is of great value in 
these cases. 


1.9.15 Rhabdomyosarcoma 


e Rare tumors with equal gender distribution 


observed from early childhood to elderly 
patients. Tumors are typically large with his- 
tologic features of embryonal or pleomorphic 
rhabdomyosarcoma. 

As in other renal sarcomas, it is necessary to 
exclude sarcoma elsewhere and sarcomatoid 
carcinoma that may mimic virtually all types 
of sarcoma. A positive WT1 stain would indi- 
cate Willms tumor, an important differential 
diagnosis in childhood cases. 


1.9.16 Malignant Fibrous 


Histiocytoma 


e Primary tumors are rare with only a few 


reported cases are well documented. It is 
always difficult to ascertain whether the 


from retroperitoneal primary. 

e Patients are middle aged or older and tumors 
are usually large exhibiting haemorrhage and 
necrosis. The storiform and pleomorphic his- 
tology is characteristic of this tumor. 


1.9.17 Hemangiopericytoma 


e It is a neoplasm originating from pericytes. 
Most cases arise in the kidney capsule or 
perirrenal soft tissues. Patient’s age ranges 
15-70 years. Tumors range 1.5—24 cm, are 
well circumscribed but un-encapsulated. 

e Histologically hemangiopericytoma is com- 
posed of sheets of tightly packed round to 
spindle shaped cells with elongated nuclei, 
separated by numerous slitlike and occasion- 
ally staghorn-shaped vascular spaces lines by 
endothelial cells. 

¢ Tumor cells lack hyperchromasia or pleomor- 
phism. Tumor cells show positive immunos- 
taining for CD34, and negative immunostaining 
for CD31, actin, and CD99. No pathologic 
feature is predictive of outcome. About 50 % 
of patients die of their disease. 

e Hemangioperocytoma may be difficult to dis- 
tinguish from solitary fibrous tumor owing to 
their common expression of CD34. 
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Some authorities consider that cases of 
hemangiopericytoma in the past should be 
considered to be solitary fibrous tumor. 


1.9.18 Hemangioblastoma 


Hemangioblastoma is a benign, morphologi- 
cally distinctive neoplasm that typically 
occurs in the central nervous system either in 
the setting of von Hippel-Lindau disease or 
more often sporadically. Extraneural heman- 
gioblastoma is exceptional and raises a chal- 
lenging differential diagnosis. 

Primary renal hemangioblastoma is exceed- 
ingly rare with less than 10 reported cases. 
Histologically, the tumor presents sheets of 
polygonal epithelioid stromal cells with ample 
pale or eosinophilic, vacuolated cytoplasm in 
an arborizing capillary network. It is consid- 
ered a vascular tumor of borderline 
malignancy. 

Tumor cells showed variable nuclear pleomor- 
phism, intranuclear cytoplasmic invagina- 
tions, scattered hyaline globules, and 
psammoma-like calcifications. Some areas 
showed branching hemangiopericytoma-like 
vessels with tumor cells radiating from the 
wall, while other areas were edematous and 
hyalinized with sparse stromal cells and abun- 
dant reticular vessels. 
Immunohistochemically, the tumor cells 
reacted strongly and diffusely with antibodies 
to PAX8, CD10, a-inhibin, S100 protein, 
neuron-specific enolase, and vimentin, and 
they showed focal positivity with antibodies to 
epithelial membrane antigen and AE1/AE3. 
A case of clear cell renal cell carcinoma with 
hemangioblastoma-like features has been 
recently described. The tumor expressed PAX8 
and a-inhibin. The patient was 49-year-old man 
without stigmata of von Hippel-Lindau disease. 


1.9.19 Osteosarcoma 


Extraosseous osteogenic sarcoma can occur 
anywhere in the body, but its location in renal 
tissue is exceedingly rare. Twenty-four cases 


Fig. 1.67 Gross 
osteosarcoma 
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appearance renal 


of primary 


of primary osteosarcoma of the kidney have 
been reported. 

Most frequently, these tumors are stage III or 
IV at diagnosis. Surgery, chemotherapy, and 
radiotherapy are often palliative treatments for 
this tumor, and the prognosis is poor. The 
diagnosis is based on radiologic and histo- 
logic findings. 

Grossly osteosarcoma of the kidney is gray- 
white, with hemorrhage, necrosis, and bony 
hard areas. Microscopically, the tumor are 
composed of pleomorphic polygonal to spin- 
dled cells with associated fibrous stroma and 
osteoid formation with lacelike ossification. 
Osteoclastic cells may be present. Abundant 
mitotic activity is frequently seen. And atypi- 
cal cartilage formation is usually present. 
Histologic features of low-grade, chondro- 
blastic, and osteoblastic osteosarcoma may be 
seen. Tumor size ranged from 3 to 27 cm 
(Figs. 1.67, 1.68 and 1.69). 
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Fig. 1.68 Microscopic 
features of primary low grade 
renal osteosarcoma 


Fig. 1.69 Microscopic 
features of primary high 
grade renal osteosarcoma 


1.9.20 Other Soft Tissue Tumors 


e Immunohistochemistry gave focal positive 
results with PAX2 and CD10 in one case and 
S100 in another one. A summary of clinico- 
pathologic features of reported cases is pre- 
sented in Table 1.8. 


e Extremely rare examples of chondrosarcoma, 
mesenchymal chondrosarcoma, malignant 
schwannoma, malignant mesenchymoma, 


Osteosarcoma-like areas occurring in sarcoma- 
toid carcinoma are more frequent than primary 
renal osteosarcoma, and therefore, sarcoma- 
toid carcinoma should always been excluded. 


clear cell sarcoma of the soft parts, low-grade 
fibromyxoid sarcoma of the renal capsule, and 
cystic embrional sarcoma, originating in the 
kidney have been reported. 
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Table 1.8 Clinicopathological characteristics of primary 
renal osteosarcoma 


Characteristic 


Age, range (mean; median), year 


Value 
47-81 (67; 65) 


Sex 

Male 17 (63) 

Female 10 (37) 
Initial symptoms 

Weight loss 5 (19) 

Palpable mass 8 (30) 

Flank pain, weight loss 6 (22) 

Flank pain, palpable mass 2 (7) 

Pelvic and back pain 1 (4) 

Back pain 1 (4) 

Flank pain 3 (10) 

Flank pain, gross hematuria 1(4) 
Histotype 

Classic (NOS) 10 (37) 

Pleomorphic 11 (41) 

Osteoblastic 3 (11) 

Chondroblastic 2(7) 

Low grade 1 (4) 
TNM stage 

pT la NOMO 1 (4) 

pT lb NOMO 1 (4) 

pT3a NOM1 1 (4) 

pT3aN1M1 9 (33) 

pT4N1M1 15 (55) 
Treatment 

RN 14 (52) 

RN + ChT 9 (33) 

RN + RT 4 (15) 
Side 

Left 16 (59) 

Right 11 (41) 
Follow-up, month 

DOD (range, 2 weeks to 21 (79) 

32 months; mean, 15 months) 

AWD (both at 6-months 2D 

follow-up) 

NED (range, 25—68 months; 2G) 

mean, 46 months) 

DOC (range, 9—10 months; 2 (7) 


mean, 9.5 months) 


A case of lipoblastoma has been reported in a 
child and a case of hibernoma has been 
reported in an adult. 

Before accepting a renal sarcoma as primary 
is always necessary to exclude sarcoma else- 
where and sarcomatoid carcinoma since sar- 
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comatoid carcinoma may morphologically 
mimic virtually all sarcoma histotypes. 


10 Wilms’ Tumor and Other 
Renal Neoplasms in Children 


10.1 Nephrogenic Rests 
and Nephroblastomatosis 


Nephrogenic rests are abnormally persistent 
foci of embryonal cells identifiable in 1 % of 
postmortem kidneys in infants and considered 
capable of developing into nephroblastoma. 
May be present in 25—40 % of kidneys har- 
bouring Nephroblastoma. 

If diffuse and multifocal, the term “nephrobla- 
stomatosis” is applicable. Nephrogenic rests 
are sub-classified into perilobar (more com- 
mon and multifocal) and intralobar (unifocal) 
types. The later is at higher risk of development 
of nephroblastoma. 


10.2 Nephroblastoma (Wilms’ 
Tumor) 


Usually occurs between 6 months and 3 years 
of age; rare after 3 years of age. It comprises 
85 % of pediatric renal neoplasms and 5 % of 
childhood cancers. 

5 % are multicentric, 5 % are bilateral, and 
5 % are anaplastic. Lung metastasis is common 
and is frequently associated with cryptorchi- 
dism, hypospadias, hemihypertrophy, aniridia, 
renal ectopia, and horseshoe kidney (Figs. 1.70 
and 1.71). 

Known risk factors include Beckwith- 
Wiedemann (hemihypertrophy) associated 
with the WT2 gene, Wilms—aniridia—genital 
anomaly-retardation syndrome: associated 
with the WTI gene, Denys—Drash syndrome 
(glomerulonephritis, | pseudohermaphrodit- 
ism, and nephroblastoma) associated with the 
WTI gene, Trisomy 18, and multicystic dys- 
plastic kidney. Putative tumor suppressor 
genes are WTI (chromosome 11p13), WT2 
(chromosome 11p15.5), and WT3 (chromo- 
some 16q). 
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e Mostare circumscribed large tumors (>5 cm) that ogy category; the other is the development 


may be cystic or multicentric. Typical histology 
is triphasic tumor including blastema, epithelial 
component (abortive tubules and glomeruli) and 
stroma (skeletal muscle (most common), spin- 
dle cells, or cartilage). Positive WT1, Vimentin, 
Neuron-specific enolase (focal), (focal), and 
Desmin (focal) is the diagnostic signature. 

Anaplasia is one of the criteria for plac- 
ing Wilms’ tumor under unfavorable histol- 


of a high-grade sarcoma or carcinoma 
within nephroblastoma. Anaplasia indicates 
increased resistance to therapy rather than 
increased aggressiveness. 


e Definition of anaplasia include multipolar 


polyploid mitotic figures and each component 
of the abnormal metaphase must be as large as 
or larger than a normal metaphase, markedly 
enlarged and hyperchromatic nuclei (at least 


three times larger than adjacent non-neoplastic 
nuclei). Anaplasia is confined to renal paren- 
chyma. Table 1.9 shows current staging. 

e Main differential diagnosis include clear cell 
sarcoma, rhabdoid tumor, neuroblastoma, 
synovial sarcoma, and primitive neuroecto- 
dermal tumor (PNET) of the kidney. 


1.10.3 Cystic Partially Differentiated 
Nephroblastoma 


e Most are detected as palpable masses in chil- 
dren <4 years old with benign clinical course. 
Usually are 5—10 cm in diameter with fibrous 
pseudocapsule. Tumor is entirely composed of 
variably sized cysts, some of those may have 
papillary excrescences. 

Cysts are separated by septa of variable thick- 
ness and lined by flat, cuboidal, or hobnail 


Fig. 1.70 Gross features of Wilms tumor showing the 
“cerebroid” appearance 


eS 


es 


Fig. 1.71 Microscopic 
features of Wilms tumor 
showing the three 
components 
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Table 1.9 Staging nephroblastoma (Fifth Protocol, 
National Wilms’ Tumor Study Group) 


Stage IV 
Stage V 


Stage I 


Stage II 


Stage III 


Limited to kidney and completely resected. 
Renal capsule is intact. Renal sinus soft 
tissue may be minimally infiltrated 

Tumor infiltrates beyond kidney, but is 
completely resected. Tumor extends 
beyond renal capsule. Tumor infiltrates 
vessels within the renal sinus. Tumor with 
prior open or large core needle biopsies. 
Tumor with local spillage confined to flank 
Residual nonhematogenous tumor confined 
to abdomen. Tumor in abdominal lymph 
nodes. Diffuse peritoneal contamination: 
direct tumor growth, tumor implants, and 
spillage into peritoneum before or during 
surgery. Gross or microscopic involvement 
of specimen margins. Residual tumor in 
abdomen. Tumor removed noncontiguously 
(piece-meal resection) 

Hematogenous metastases 

Bilateral renal involvement at diagnosis 
(tumor in each kidney should be separately 
substaged) 


epithelium. Septa contain blastema, nephro- 
blastomatous epithelial elements, and differ- 
entiated and/or undifferentiated mesenchymal 
elements (skeletal muscle, cartilage, fat or 
myxoid mesenchyme). 

Solid expansile nodules warrant a diagnosis of 
cystic nephroblastoma. If no nephroblastoma- 
tous elements are seen in the fibrous septa, 
some apply the diagnostic term “cystic 
nephroma”; however, these lesions are viewed 
as being different from similar lesions in 
adults. 


1.10.4 Congenital Mesoblastic 


Nephroma (CMN) 


Most common congenital renal neoplasm and 
90 % of patients are <1 year old. It accounts 
for 2 % of all pediatric renal tumors and pres- 
ents as a palpable mass. Metastasis and tumor- 
related death is rare; recurrences are 
attributable to incomplete initial resection. 
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Fig. 1.72 Gross aspect of mesoblastic nephroma 


e Two morphologic patterns: “classic congeni- 


tal mesoblastic nephroma” and “cellular con- 
genital mesoblastic nephroma (translocation 
t(12;15))” which confirms that it is an infan- 
tile fibrosarcoma of the kidney. Classic CMN 
is viewed as infantile fibromatosis (no trans- 
location identified) (Figs. 1.72, 1.73 and 
1.74). 

Usually are unilateral (mean diameter is 
6 cm), solitary tumors that may have cysts, 
hemorrhage, and necrosis. The classic form 
shows intersecting bundles of spindle cells 
resembling fibroblasts and prominent irregu- 
lar vascular spaces. Cellular form shows 
plump spindle cells, arranged in poorly formed 
fascicles. Mitotic figures are present. 

Mixed congenital mesoblastic nephroma 
shows features of both types. On immunohis- 
tochemistry, positive vimentin, Actin, 
Desmin (rare), and negative CD34, cytokera- 
tins, and S100 protein are the characteristic 
signature. 
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ae Microscopic 
aspect of mesoblastic 
nephroma, cellular type 


1.74 Smooth muscle 
actin is positive in many cells 
of mesoblastic nephroma 
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10.5 Clear Cell Sarcoma of Kidney 


Accounts for about 3 % of all malignant pedi- 
atric renal neoplasms, it is twice as common in 
males ranging from 2 months—54 years. It is 
typically large (mean diameter 11 cm), has 
propensity for bone metastasis, unilateral, uni- 
centric, soft to firm, homogeneous, light 
brown or gray and encapsulated. Five percent 
involve the renal vein. 

The classic pattern includes epithelioid or spin- 
dled cells arranged in nests or cords separated 
by fibrovascular septa of variable thickness. 
Cells are separated by myxoid extracellular 
matrix material that mimics clear cytoplasm. 
Cell nuclei are round to oval, with dispersed 
chromatin and inconspicuous or no nucleoli 
Mitotic activity is low. Many pattern variations 
have been described: myxoid, sclerosing, cel- 
lular, epithelioid, spindle cell, and palisading. 
Differential diagnosis from nephroblastoma 
may be difficult, likewise, pale H&E staining 
and negative immunostaining for all markers 
except vimentin and bcl-2 suggests clear cell 
sarcoma. 


10.6 Rhabdoid Tumor of Kidney 


Accounts for about 2 % of all pediatric renal 
tumors and 80 % of patients have metastases at 
the time of diagnosis. Most patients die within 
1 year. Almost all patients are <3 years old. 
Identical tumors involve other sites; especially 
central nervous system. The typical case is 
unilateral, large, unencapsulated, with hemor- 
rhage and necrosis, sometimes with satellite 
intrarenal metastases. 

Histologically, rhabdoid tumor is composed of 
sheets of monotonous discohesive large cells 
with vesicular nuclei, prominent nucleoli and 
hyaline eosinophilic cytoplasmic inclusions 
of intermediate filaments. Usually there is 
extensive vascular invasion. 

Rhabdoid tumors in all sites are characterized 
by mutation or deletion of the INI1 tumor sup- 
pressor gene on the long arm of chromosome 
22q11. Consequently, show loss of nuclear 
expression of the transcriptional regulator 
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INI1/SMARCBI1, thus reflecting the prevalent 
mutation of the gene. 


-10.7 Neuroblastoma 


Tumors are unencapsulated, hemorrhagic and 
poorly circumscribed with tipical organoid 
arrangement of cells, “salt and pepper” nuclear 
chromatin, and Homer- Wright rosettes. 

Cells are usually positive for neuron-specific 
enolase, synaptophysin, S100 protein, and chro- 
mogranin supportive of neuronal differentiation. 


-10.8 Primitive Neuroectodermal 
Tumor (PNET) 


Most patients are adolescent or young adults 
(range 1 month—72 years) showing poorly 
circumscribed tumors composed of primitive 
round cells with varying degrees of rosette 
formation (Fig. 1.75). 

The nuclei shows coarse nuclear chromatin and 
nuclei do not overlap. Typically, cells are CD99 
(membranous) and FLII positive and WT1 
negative (Fig. 1.76). Characteristic transloca- 
tions include especially t(11;22)(q24;q12). 


-10.9 Desmoplastic Small Round 
Cell Tumor 


Rare cases of this tumor have been reported to 
occur in the kidney, both in adults and chil- 
dren. The typical histology of the tumor 
include small cells with hyperchromatic nuclei 
and scanty cytoplasm. Mitotic figures are fre- 
quent and necrosis is common. Focal dystro- 
phic calcification and stromal desmoplasia are 
usually present. 

Tumors react with antibodies to vimentin and 
desmin (paranuclear dot-like expression). 
Frequently tumors also express NSE, CD56, 
FLI1, CAM5.2, WT1, CD56, CK AE1/AE3, 
EMA, and CD99 (cytoplasmic). 

All cases show EWS-WT1 gene fusion 
t(11;22)(p13;q12) characteristic of desmo- 
plastic small round cell tumor. 
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Fig. 1.75 Peripheral 
neuroectodermic tumor of the 
kidney 


Fig. 1.76 CD99 is positive 
in neoplastic cells of 
peripheral neuroectodermic 
tumor 


1.10.10 Synovial Sarcoma e Variable expression of bcl-2, EMA, CD99, 

CD56, vimentin, calponin, and CD34 is 

e Large variably cystic tumors (mean diameter present in most cases. CK is rarely positive 

11 cm) composed of primitive spindle cells except in cyst-lining epithelial cells. 

with overlapping ovoid nuclei and scant Expression of desmin, SMA, or S100 protein 
cytoplasm admixed with variably sized cys- is not seen. 


tic spaces that represent trapped dilated © Proliferating cells are typically WT1 negative 
native renal tubules and ducts. Most renal but show t(X;18)(p11.2;q11.2) translocation. 
examples are associated with monophasic This results in fusion of the SS18 gene to one 
histology. of the SSX genes. 
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Most cases of synovial sarcoma demonstrate 
SYT-SSX2 gene fusion. 


1.10.11 Ossifying Renal Tumor 


1.11 


of Infancy 


This rare benign tumor is most frequently seen 
in males. The age at time of diagnosis ranges 
6-17 months. Gross examination reveals a 
polypoid tumor growing into the pelvi- 
calyceal system. 

Most are single 2-6 cm. At histology it is 
composed of spindle cells admixed with par- 
tially calcified osteoid matrix. Trisomy 4 may 
be considered a characteristic genetic finding 
in this tumor. 


Other Rare Tumors 
and Tumor-Like Conditions 


1.11.1 Neuroendocrine Tumors 


Although neuroendocrine cells have not been 
documented in the normal renal parenchyma, a 
few neuroendocrine neoplasms have been 
reported to arise in the kidney. These rare 
tumors include carcinoids and small cell neuro- 
endocrine carcinomas, whereas pure intrarenal 
neuroblastoma and paraganglioma/phaechro- 
mocytoma are exceedingly rare findings 
Carcinoids are well-differentiated neuroendo- 
crine tumors frequently associated with horse- 
shoe kidney. They occur in patients over 40 
years of age as solitary, solid, well- 
circumscribed yellowish nodules. About one 
third of these tumors metastasize. 

Small cell neuroendocrine carcinomas are 
large, whitish, invasive masses arising in 
patients with an average age of 60 years and 
their prognosis is extremely poor. Both carci- 
noids and small cell neuroendocrine carcino- 
mas are morphologically similar to those 
located at other sites. 

Renal paraganglioma is exceedingly rare and 
may be intrarenal or capsular measuring 
2-17 cm. May present through evaluation for 
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hypertension or with hematuria, flank pain, or 
abdominal mass. 

Histologically, may be solid or cystic composed 
of organoid clusters of cells surrounded by deli- 
cate fibrovascular stroma and sustentacular cells. 
Tumor cells show positivity for vimentin, chro- 
mogranin and synaptophysin. And negative or 
focally positive for CKs. Sustentacular cells 
show positive immunostaining for S100 protein. 


1.11.2 Hematopoietic and Lymphoid 


Tumors 


Both primary and secondary lymphoma and 
involvement by plasmacytoma and leukemia 
can be observed in the kidney. The patterns of 
renal involvement can be either diffuse or with 
the formation of masses or as intravascular 
lymphomatosis of the kidney. 

Primary lymphoma represents 0.7 % of all 
extra-nodal lymphoma. Virtually all types of 
lymphoma may be encountered. Diffuse large 
B-cell lymphoma is the most common form of 
renal lymphoma. 

Renal leukemia frequently takes the form of 
myeloid sarcoma. Microscopically, renal tissue 
shows dense interstitial infiltration by mature 
granulocytic cells. A panel including CD20, 
CD43, CD68, and myeloperoxidase, can suc- 
cessfully identify most myeloid sarcomas. 
Plasmacytoma arising in the kidney is a rarity 
most frequently diagnosed after renal resection 
for clinical diagnosis of RCC. Most patients 
are male range 20-65 years. Microscopically, 
tumors are composed of sheets of plasma cells 
with varying degrees of cytologic atypia and 
mitotic activity. 


1.11.3 Germ Cell Tumors 


Germs cell tumors are rare in the kidney with 
most cases showing characteristics of tera- 
toma seen both in children and adults. Some 
may be associated to renal dysplasia or horse- 
shoe kidney. Tumors may be single or mul- 
tiple. A case of intrarenal mixed germ cell 
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tumor, composed of YST and teratoma has 
been reported. 

Some reported cases of choriocarcinoma both 
primary and metastatic to the kidney are on 
record. 


11.4 Other Rare Epithelial Tumors 
and Renal Cell Carcinoma 
in Children 


Anecdotal examples labeled as spiradenocyl- 
indroma or salivary-gland pleomorphic- 
adenoma-like tumor are on record. 

Renal cell carcinoma in children are rare and 
account for less than 0.3 % of all tumors and 
less than 1 % of all resected RCC cases. The 
median age at presentation ranges 10-14 
years. Bilaterality is uncommon. 
Morphologically, RCC in the pediatric age 
group is diverse, including unclassified RCC, 
Papillary RCC, MiT family translocation 
RCC or clear cell RCC, with anecdotal exam- 
ples of chromophobe RCC, CDC, postneuro- 
blasotma RCC, and carcinoma combined with 
nephroblastoma. 

Rare examples of inflammatory myofibrobas- 
tic tumor has been reported to occur in the kid- 
ney parenchima, perirenal fat or in the renal 
capsula. 


11.5 Tumor-Like Conditions 


The lesions that most frequently simulate neo- 
plasms clinically and radiologically are xan- 
thogranulomatous pyelonephritis, perirenal 
and intrarenal hemorrhagic cysts, malakopla- 
kia, and pseudotumor due to Tamm-—Horsfall 
extravasation. 

Xanthogranulomatous pyelonephritis is a 
tumor-forming subacute or chronic inflamma- 
tion which can be associated with nephroli- 
thiasis to a variable degree, ranging from 20 to 
70 % of the cases. Grossly it appears as golden 
yellow nodules which are histologically com- 
posed of lipid-laden macrophages (xantoma 
cells) (Figs. 1.77 and 1.78). 


Fig. 1.77 Gross 
pyelonephritis 
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However, these cells immonostain for CD68, 
but not for cytokeratin, and may mimic the 
neoplastic cells of clear cell renal cell carci- 
noma. Multinucleated giant cells and spindled 
fibroblast and inflammatory cells, in particular 
granulocytes, are frequently present. 
Perirenal and intrarenal hemorrhagic cysts can 
radiologically mimic a solid mass or a compli- 
cated cyst. The morphologic hallmark of this 
cyst, frequently without identifiable epithe- 
lium, is the presence of numerous round lami- 
nated bodies called Liesegang rings in the 
inflammatory wall. 

Malakoplakia can present as a renal solid 
mass which is composed of eosinophilic mac- 
rophages with intracytoplasmic Michaelis— 
Gutman PAS-positive bodies 

Tamm-Horsfall protein is a kidney-specific pro- 
tein which is produced in the Henle’s loop. The 
extravasation of large amounts of this protein in 
the interstitium or in the adipose tissue of the 
sinus form the Tamm—Horsfall pseudotumor due 
to extravasation. The lesion can be clinically and 
radiologically misdiagnosed for a tumor. 
Localized cystic disease of the kidney may 
be challenging in differentiating from cys- 
tic tumors. Microscopically, cystic lesions 
involve renal papillae. Cysts are lined with 
cuboidal or flat epithelial cells identical to 
those lining the collecting ducts. Significant 
inflammation is absent. The surrounding renal 
parenchyma was normal. 


picture of xanthogranulomatous 
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Fig. 1.78 Microscopic 
picture of xanthogranuloma- 
tous pyelonephritis 


e Rare cases of IgG4 sclerosing tumor-like 
lesions have been described in the kidney, 
more frequently in association with the cap- 
sule or sinus fat. 

e Other tumor-like conditions include rare cases 
of sarcoidosis, tuberculosis, fungal and para- 
sitic infections described in the kidney caus- 
ing tubulointerstitial nephritis that rarely 
presents as a tumor-like condition. 


1.12 Secondary Tumors 


e Secondary tumours to the kidney usually 
occur as part of a widespread dissemination. 
Renal involvement is frequently bilateral and 
in a multinodular fashion. Primary sources 
include lung, thyroid, skin (melanoma), con- 
tralateral kidney and gastro-intestinal tract. 

e Renal cell carcinoma immunohistochemical 
markers, such as RCC marker and CD10, and 
urothelial carcinoma markers, such as uropla- 
kin and thrombomodulin, can be of some util- 
ity when combined with other specific 
markers, including thyroid transcription fac- 
tor-1 (lung and thyroid) and melanoma mark- 
ers (HMB45 and MelanA) (Table 1.7). 

¢ There are some primary tumours from the thy- 
roid that very closely mimic primary kidney 
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tumours i.e., follicular thyroid-like RCC, a 
poorly defined primary RCC negative with 
thyroglobulin and thyroid transcription factor 
1 (both positive in thyroid carcinoma). 

e PAX2 and/or PAX8 are considered most use- 
ful for the diagnosis of primary renal tumor 
metastasis in other organ. 
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of Urinary Bladder, Renal Pelvis, 
Ureter and Urethra 
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The apex of the bladder is apposed to the 
uterus and ileum in the female, and the ileum 
and pelvic portion of the colon in the male. 
The base of the bladder faces posteriorly and 
is separated from the rectum by the uterus and 
vagina in the female, and by the vasa deferen- 
tia, seminal vesicles, and ureters in the male. 
The anterolateral surface on each side of the 
bladder is apposed to the pubic bone, levator 
ani, and obturator internus muscles, but the 
central anterior bladder is separated from the 
pubic bone by the retropubic space, that 
contains abundant fat and venous plexuses. 
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The neck of the bladder, its most inferior part, 
connects with the urethra. When the bladder is 
distended with urine, the neck remains fixed 
and stationary, whereas the dome rises above 
the pelvic cavity into the lower abdomen, touch- 
ing the posterior aspect of the lower anterior 
abdominal wall and the small and large bowel. 
Beneath the urothelial lining of the inner blad- 
der, there is loose connective tissue that per- 
mits considerable stretching of the mucosa. As 
a result, the urothelial mucosal lining is wrin- 
kled when the bladder is empty but smooth 
and flat when distended. 

This arrangement exists throughout the blad- 
der except at the trigone, where the mucous 
membrane adheres firmly to the underlying 
muscle; consequently, the trigone is always 
smooth, regardless of the level of distension. 
The bladder is supplied by the superior, mid- 
dle, and inferior vesical arteries, all of which 
are branches of the anterior division of the 
hypogastric artery. 

Between the bladder wall proper and the outer 
adventitial layer, there is a rich plexus of veins 
that ultimately terminate in the hypogastric 
veins after converging in several main trunks. 
The bladder lymphatics drain into the external 
iliac, hypogastric, and common iliac lymph 
nodes. There are rich lymphatic anastomoses 
between the pelvic and genital organs. 

The bladder is richly innervated by divisions 
of the autonomic nervous system. Sympathetic 
nerves originate from the lower thoracic and 
upper lumbar segments, mainly T11-T12 and 
L1-L2. 

These sympathetic fibers descend into the sym- 
pathetic trunk and the lumbar splanchnic nerves, 
connecting with the superior hypogastric plexus, 
an inferior extension of the aortic plexus. 
Parasympathetic nerves arise from sacral seg- 
ments S2-S4, and these form the rich pelvic 
parasympathetic plexus. This plexus joins the 
sympathetic hypogastric plexus, and vesi- 
cal branches emerge from this plexus toward 
the bladder base, innervating the bladder and 
urethra. 

Paraganglia are rarely found in routine sec- 
tions of the urinary bladder. Paraganglionic 


tissue typically demonstrates immunoreactiv- 
ity with Neuroendocrine markers such as chro- 
mogranin, synaptophysin, and neuron specific 
enolase. The sustentacular cells exhibit immu- 
nostaining for S-100 protein. 

The urothelium is a unique stratified epithe- 
lium of variable thickness. The number of cell 
layers depends on the degree of distension of 
the bladder, usually varying from three to 
seven layers. When distended, the bladder is 
three to six cell layers thick, although the typi- 
cal biopsy contains about five layers; in the 
contracted state, it consists of six to eight lay- 
ers (Figs. 2.1, 2.2, and 2.3) 

The normal urothelium contains a layer of 
large superficial (umbrella cells) cells that are 
frequently multinucleated. These cells have 
abundant eosinophilic cytoplasm, with large 
nuclei whose long axes are perpendicular to 
those of the smaller cells of the underlying 
basal and intermediate cell layers. Superficial 
umbrella cells express uroplakins and CK 20 
on immunohistochemistry. 

Basal and intermediate cells are located 
between the basal lamina and the superficial 
cells. These cells are morphologically identi- 
cal to each other, and are distinguished only 
by their position in the mucosa. They are regu- 
larly arranged, with distinct cell boundaries 
and oval, round, or fusiform nuclei with occa- 
sional prominent nuclear grooves. 

The basal layer of epithelial cells expresses 
Bcl-2 while the intermediate cells express 
RB1 and PTEN at varying intensities. HER2/ 
neu and p53 are not expressed by normal uro- 
thelial cells. Ki67, indicating proliferation, 
may not be expressed in a single field. 

The long axis of the basal and intermediate 
cells is perpendicular to the basement mem- 
brane. Basement membrane markers such as 
laminin and type IV collagen may be useful 
diagnostically in select cases to define the 
basement membrane, but are not routinely 
employed. 

The lamina propria, located beneath the 
basement membrane, consists of a com- 
pact layer of fibrovascular connective tissue. 
It contains an incomplete muscularis mucosa 
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Fig.2.1 Microscopic 
appearance of normal 
uothelium (upper). 34BE12 
highlights basal cell layer 
(lower left) and CK 20 
highlights superficial cells 
(lower right) 
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Fig.2.2 Non-keratinized 
squamous epithelium in the 
trigone 


composed of thin delicate smooth muscle 
fibers that may be mistaken for muscularis 
propria in biopsy specimens. 

e In biopsy specimens, these smooth muscle 
fibers may appear as a continuous layer, a dis- 
continuous or interrupted layer, or as scattered 
thin bundles of smooth muscle fibers that do 
not form an obvious layer. The muscle fibers 
lie parallel to the mucosal surface, midway 
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between the epithelium and the underlying 
muscularis propria (Figs. 2.4 and 2.5) 
Moderate size or large thick-walled blood 
vessels are a constant feature of the lamina 
propria, running parallel to the surface urothe- 
lium in close association with the smooth 
muscle fibers of the muscularis mucosa. 

The muscle proper of the bladder, the muscularis 
propria, is moderately thick and consists of an 
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Fig.2.3 Urothelial lined 
urachus 


Fig. 2.4 Incomplete 
muscularis mucosae 


inner longitudinal layer, middle circular layer, 
and outer longitudinal layer. It spirals around 
each ureteral orifice and increases in thickness 
around the internal urethral orifice, forming the 
internal sphincter of the bladder. The muscularis 
is surrounded by a coat of fibroelastic connec- 
tive tissue, the adventitia, and perivesical fat. 


The Urachus 


The urachus is an intra-abdominal embryonic 
remnant. It contains the allantois, connecting 


the apex of the urinary bladder to the body 
wall at the umbilicus. 

At birth, the dome of the bladder and the 
umbilicus are closely apposed, and the urachus 
is only 2.5-3 mm long, with a diameter of 
1 mm throughout most of its course and 3 mm 
where it joins the bladder. 

The urachus lies in a space anterior to the 
peritoneum, bounded anteriorly and posteri- 
orly by the umbilicovesical fascia. Laterally, 
it is bounded by the two umbilical arteries 


2.1 Introduction 


Fig.2.5 Occasionally, 
smooth muscle fibers of 
muscularis mucosae have an 
hypertrophic appearance 


that, in turn, are surrounded by umbilicovesi- 
cal fascia. 

e Inferiorly, the umbilicovesical fascial layers 
cover the surface of the dome of the bladder. 
This space, the space of Retzius, is roughly 
pyramidal, and fascial planes separate it from 
the peritoneum and other structures. At the 
junction with the urinary bladder, the adult 
urachus is 4—8 mm wide, narrowing to about 
2 mm at its superior end. 

e The urachus has three segments, including the 
supravesical, intramural, and intramucosal 
segments. Tubular urachal remnants are found 
within the wall of the urinary bladder in 
approximately one-third of adults and are 
evenly distributed between men and women. 

e There are three architectural patterns of 
intramural urachal canals varying from sim- 
ple tubular canals to complex branching 
canals. 

e The mucosal portion of the urachus may have 
a wide diverticular opening, papilla, or a small 
opening flush with the mucosal surface. The 
majority (70 %) of intramural urachal rem- 
nants are lined by urothelium; the remainder 
are lined by columnar epithelium, occasion- 
ally with small papillae or, rarely, mucous 
goblet cells or mucus-secreting columnar 
epithelium. 


The Renal Pelvis and Ureters 

e The lumen of the renal pelvis and ureter is 
lined by urothelium that rests on a basement 
membrane. The urothelium is composed of 
3-5 layers of cells in the pelvis and 4-7 layers 
of cells in the ureter. 


The pelvis and ureter have a continuous mus- 
cular wall that originates in the fornices of the 
minor calyces as small interlacing fascicles of 
the smooth muscle cells. The muscularis pro- 
pria is not divided into distinct layers. 


The Urethra 
e The epithelium of the urethra is derived from 


the urogenital sinus. In females, the epithe- 
lium of the urethra is derived from endoderm 
of the urogenital sinus, while the surrounding 
connective tissue and smooth muscle arise 
from splanchnic mesenchyme. 

In males the epithelium also is derived from 
the urogenital sinus except in the fossa navic- 
ularis, where it is derived from ectodermal 
cells migrating from the glans penis. As in 
females, the connective tissue and smooth 
muscle surrounding the male urethra is derived 
from splanchnic mesenchyme. 

The male urethra is 15-20 cm long and is 
divided in three anatomical segments. The 
prostatic urethra begins at the internal urethral 
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orifice at the bladder neck and extends through 
the prostate to the prostatic apex. In the central 
part of the urethral crest is an eminence called 
the verumontanum. 

The verumontanum contains a slitlike opening 
that leads to an epithelium-lined sac called the 
prostatic utricle, a Mullerian vestige. The 
ejaculatory ducts empty into the urethra on 
either side of the prostatic utricle. The mem- 
branous urethra extends from the prostatic 
apex to the bulb of penis. 

Cowper’s glands are located on the left and 
right sides of the membranous urethra and 
their ducts empty into it. Bulbourethral glands 
are located in the proximal (bulbous) portion 
of the penile urethra. In addition, scattered 
mucus-secreting periurethral glands (Littre’s 
glands) are present at the periphery of the 
penile urethra except anteriorly. 

The female urethra is approximately 4 cm 
long, and, at its periphery, contains paraure- 
thral Skene’s glands. 

The type of epithelium lining the urethra varies 
along its length. In general, urothelium lines the 
prostatic urethra, pseudostratified columnar 
epithelium lines the membranous segment and 
most of the penile urethra, and nonkeratinized 
stratified squamous epithelium lines the fossa 
navicularis and external urethral orifice. 

In females, the proximal one-third of the ure- 
thra is lined by urothelium and the distal two- 
thirds by nonkeratinized stratified squamous 
epithelium. 

The urothelium has a characteristic immuno- 
phenotype. It expresses cytokeratins of both 
low and high molecular weights, including 
keratins 7, 8, 13, and 19; cytockeratin 18 and 
20 are present in the superficial cells. 

This pattern of expression differs from that of 
normal stratified squamous epithelium, that 
shows predominantly high molecular weight 
keratin immunoreactivity, and from endome- 
trium, endocervix, colorectum, and prostate, 
that demonstrate a preponderance of low 
molecular weight keratin. 

High molecular weight keratin immunoreactiv- 
ity is restricted to the basal cell layer of the uro- 
thelium and squamous mucosa of the trigone. 


2.2 Urinary Bladder 
2.2.1 Urothelial Carcinoma 
Overview 


Carcinoma of the urinary bladder is the fourth 
most common malignancy in men, and more 
than 90 % of bladder cancer cases are uro- 
thelial (transitional cell) carcinoma, whereas 
primary squamous cell carcinoma, adeno- 
carcinoma, small cell carcinoma, and other 
tumors are less common. 

Bladder cancer is morphologically heteroge- 
neous disease. The classification of urinary 
bladder neoplasia used in this chapter follows 
the most recent World Health Organization 
(WHO) classification of tumors of the urinary 
system. 


2.2.2 Flat Intraepithelial Lesions 


The classification of nonpapillary (flat) 
intraepithelial lesions and conditions of 
the urothelium has evolved over the years 
(Table 2.1). This classification includes epi- 
thelial abnormalities (reactive urothelial 
atypia and flat urothelial hyperplasia), pre- 
sumed preneoplastic lesions and conditions 
(keratinizing squamous and glandular meta- 
plasia, and malignancy associated cellular 
changes) as well as preneoplastic (dyspla- 
sia) and neoplastic noninvasive (carcinoma 
in situ) lesions (Figs. 2.6, 2.7, 2.8, 2.9, 2.10, 
241, 242, 2.03, 2.14, 215, 216, 217, 2.18, 
2.19, and 2.20) 

Recent studies have shown that 50 % of the 
histologically normal urothelium adjacent 
to superficial urothelial carcinoma harbors 
genetic anomalies on chromosome 9, simi- 
lar to the anomalies found in the coexisting 
carcinoma. In addition, non-diploid nuclear 
DNA histograms occur in 4-54 % of histo- 
logical normal urothelium adjacent to bladder 
tumors. These genetic alterations suggest a 
neoplastic potential for flat urothelial lesions, 
regardless of whether cytologic atypia is pres- 
ent or not. 


2.2 Urinary Bladder 


Table 2.1 Classification of flat urothelial lesions of the uri- 
nary bladder based on the Ancona International Consultation 
Flat urothelial hyperplasia 
Reactive urothelial atypia 
Presumed preneoplastic lesions and conditions 
Keratinizing squamous metaplasia 
Intestinal metaplasia 
Malignancy associated cellular changes 
Preneoplastic lesions 
Dysplasia 
Neoplastic non-invasive lesion 
Urothelial carcinoma in situ 


Fig.2.6 Microscopic 
appearance of flat urothelial 
hyperplasia 


Fig.2.7 Microscopic 
changes of reactive 
urothelium 
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Flat urothelial hyperplasia (simple hyperplasia) 

e Urothelial hyperplasia is characterized by 
markedly thickened mucosa with an increase 
in the number of cell layers, usually 10 or 
more. However, it is not necessary to count the 
number of cell layers for the diagnosis 
(Table 2.2). The cells in urothelial hyperplasia 
do not show any significant cytologic abnor- 
malities, although slight nuclear enlargement 
may be focally present. 
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Fig.2.8 Microscopic 
appearance of urothelial 
dysplasia 


Fig.2.9 A comparison with 
normal urothelium is helpful 
in diagnosing flat urothelial 
lesions 


2.2 Urinary Bladder 


Fig.2.10 Urothelial 
carcinoma in situ 
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Fig.2.11 Urothelial 
carcinoma in situ in von 
Brunn nest showing marked 
pleomorphism 
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Fig.2.12 Pagetoid urothelial i 
carcinoma in situ 
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features (right) 
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Fig.2.14 Urothelial 
carcinoma in situ with 
glandular differentiation 


Fig.2.15 Urothelial 
carcinoma in situ, 
clinging type rL = on ee 
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Fig.2.16 Urothelial n à jai] 
carcinoma in situ, clinging d i 
type. Keratin staining 
highlights residual cells 


Fig.2.17 P53 nuclear 
accumulation in urothelial 
carcinoma in situ 
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Fig.2.18 Aberrant CK20 
expression in urothelial 
carcinoma in situ 


Fig.2.19 Urothelial 
carcinoma in situ with 
microinvasion 
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Fig.2.20 Small cell type of 
urothelial carcinoma in situ 


e Morphologic evidence of maturation from atypia. The term atypia is, by its very nature, 


base to surface is generally evident. Urothelial 
compression artifact or tangential sectioning 
of mucosa with pseudopapillary growth (lack- 
ing a true vascular core) may resemble flat 
urothelial hyperplasia. 

Flat urothelial hyperplasia has been observed 
in association with a variety of conditions 
including inflammatory disorders, urolithia- 
sis, papillary urothelial hyperplasia, dysplasia, 
carcinoma in situ and low grade papillary 
tumors. Flat urothelial hyperplasia has been 
considered by some authors to be the source 
of low grade papillary neoplasia. 

When seen as an isolated phenomenon, there 
is no evidence to suggest that primary urothe- 
lial hyperplasia has a pre-malignant potential. 
Likewise, molecular analyses showing chro- 
mosome 9q deletions and mutations in the 
Fibroblast Growth Factor Receptor 3 (FGFR3) 
gene in both urothelial hyperplasia and low 
grade papillary neoplasia suggest that this 
lesion may be clonally related to the papillary 
tumors in bladder cancer patients. 


Urothelial reactive atypia 


Urothelial abnormalities whose architectural 
and cytologic changes are of lesser degree 
than those of dysplasia have often been termed 


non-specific. Two similar categories of atypia 
have been recently recognized, namely reac- 
tive atypia and atypia of unknown signifi- 
cance. Both of them are placed among the 
“benign” urothelial abnormalities. 

Reactive atypia is characterized by mild 
nuclear abnormalities occurring in acutely or 
chronically inflamed urothelium. In most 
cases, there is a history of cystitis, instrumen- 
tation, infection, stones, or previous therapy. 
The epithelium may or may not be thickened 
in reactive atypia. The cells are often larger 
than normal, with more abundant cytoplasm 
(squamoid appearance) than normal urothelial 
cells. 

Nuclei are uniformly enlarged, vesicular, and 
may have prominent centrally located nucle- 
oli. Mitotic figures may be frequent but occur 
in the lower epithelial layers. Inflammatory 
cells occupying the lamina propria and infil- 
trating into the urothelium are present. CD44 
is positive in reactive atypia, and CK20 or p53 
are negative. 

The term “atypia of unknown significance” 
was introduced to describe lesions in which 
the pathologist was uncertain whether the 
changes were reactive or preneoplastic 
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(dysplasia). Atypia of unknown significance is 
characterized by nuclear changes similar to 
those seen in reactive atypia. However, the 
degree of nuclear pleomorphism and hyper- 
chromasia is greater than in reactive atypia 
and dysplasia cannot be definitely ruled out. 
Inflammation in the lamina propria with uro- 
thelial infiltration is often present. However, 
the cellular changes seem to be disproportion- 
ate to the degree of inflammation. 

The clinical outcome of patients with atypia of 
unknown significance is identical to that of 
patients with reactive atypia. The use of the 
designation “atypia of unknown significance” 
is discouraged. 


Urothelial dysplasia (low grade intraurothelial 


neoplasia) 

Urothelial dysplasia is defined as abnormal 
urothelium with cytologic and architectural 
changes that do not meet all the criteria for an 
unequivocal diagnosis of urothelial carcinoma 
in situ. The overall appearance is that of the 
urothelium in low grade papillary urothelial 
carcinoma (Table 2.2). 

The cytologic abnormalities in urothelial dys- 
plasia, characterized by cellular crowding, 
loss of orderly maturation, and loss of cellular 
polarity, are not present in the full thickness of 
the urothelium. Occasionally, there may be an 
increased number of cell layers. The superfi- 
cial umbrella cells are usually present. Most 
cellular abnormalities in dysplasia are 
restricted to the basal and intermediate cell 
layers. 

Individual dysplastic cells show enlarged 
nuclei and nucleoli with irregular contours 
and coarsening of the chromatin. Multiple 
nucleoli and nuclear overlapping may be seen. 
The cells often show cytoplasmic clearing. 
Mitotic figures, when present, are generally 
basally located. The transition from normal to 
abnormal urothelium is subtle Non-dysplastic 
urothelial cells are often dispersed among the 
dysplastic cells. 

Nuclear and architectural features are the pri- 
mary criteria for distinguishing dysplasia 


from reactive atypia and urothelial carcinoma 
in situ. 

Grading of urothelial dysplasia and the use of 
the term “atypia” as a synonym for urothelial 
dysplasia is discouraged. 

Primary dysplasia occurs in the absence of 
urothelial tumors. In one autopsy study, pri- 
mary dysplasia was present in up to 6.8 % of 
males and 5.7 % of females. These patients are 
predominantly middle-aged men with irrita- 
tive symptoms with or without hematuria. 
Dysplasia is not cystoscopically visible. It is 
estimated that de novo (primary) dysplasia 
progresses to bladder neoplasia in 14-19 % of 
cases. 

Secondary dysplasia is seen in patients with a 
history of bladder neoplasia. The incidence of 
dysplasia in patients with established bladder 
neoplasia varies from 22 to 86 % and 
approaches 100 % in patients with invasive 
carcinoma. The presence of urothelial dyspla- 
sia indicates urothelial instability. Recurrence 
rate was 73 % of patients with superficial 
neoplasia and concomitant dysplasia com- 


pared with 43 % without coexisting 
dysplasia. 
Immunohistochemistry 


CK20 immunostaining is limited to the super- 
ficial cell layers in normal urothelium; in con- 
trast, CK20 immunostaining is usually present 
in the superficial and intermediate cell layers 
of dysplastic urothelium (aberrant CK20 exo- 
ression). Positive CD44 immunostaining is 
observed only in the basal cells in normal uro- 
thelium, and is either absent entirely or pres- 
ent only in scattered cells in urothelial 
dysplasia, whereas full-thickness positive 
membranous CD44 staining is typical of reac- 
tive urothelium (Table 2.3). 

Dysplastic cells show increased p53 expres- 
sion, whereas p53 nuclear accumulation is 
predominantly undetectable or only weakly 
evident in the basal and parabasal cells in 
reactive urothelium. P16 has been reported 
variable positive in urothelial dysplasia and 
weak/patchy in reactive urothelium. 
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Table 2.3 Immunohistochemical features of flat-related lesions 


Flat urothelial Atypia of unknown 
Normal hyperplasia Reactive Atypia significance Dysplasia 
CK20 Limited to Limited to Limited to Limited to Deep layers 
umbrella cells umbrella cells umbrella cells umbrella cells 
CD44 Limited to Limited to Increased reactivity Increased reactivity Absent 
basal cells basal cells in all cell layers in all cell layers 
p53 Absent Absent Absent Absent Positive 


Urothelial carcinoma in situ (high grade intrauro- œ Factors predictive of progression include mul- 


thelial neoplasia) 

Urothelial carcinoma in situ is a flat non-inva- 
sive lesion in which the urothelium is entirely 
composed of cytologically malignant cells. 
The patient’s age at diagnosis ranged from 32 
to 90 years (mean, 66 years). The male-to- 
female ratio in patients with carcinoma in situ 
is approximately 7:1. 

Clinical presentations include gross and 
microscopic hematuria, irritative symptoms 
(dysuria, pain, and frequency), nocturia, and 
sterile pyuria. Approximately 25 % of patients 
are asymptomatic. Carcinoma in situ usually 
is multifocal, with a predilection for the tri- 
gone, lateral wall, and dome of the bladder. 
Cystoscopically, it may appear as erythema- 
tous velvety or granular patches, although it 
may also be visually undetectable. 
Erythematous changes are often apparent at 
gross examination. 

De novo or isolated carcinoma in situ (often 
referred to as primary carcinoma in situ) 
accounts for 1-3 % of bladder neoplasms. 
Mapping studies of cystectomy specimens 
show involvement of the prostatic urethra and 
of the ureter in as many as 67 and 57 % of 
cases, respectively. 

Urothelial carcinoma in situ has a high like- 
lihood of progressing to invasive carcinoma 
if left untreated. The mean interval between 
a diagnosis of carcinoma in situ and the 
detection of cancer progression is 5 years. 
The actuarial progression-free survival, can- 
cer-specific survival, and all-cause survival 
rates are 63, 79, and 55 %, respectively, at 
10 years. 


tifocality, coexistent bladder neoplasia, DNA 
aneuploidy, CCND3 gene amplification, 
prostatic urethral involvement, and recurrence 
after treatment. Urothelia carcinoma in situ is 
often associated with invasive carcinoma else- 
where in the bladder (referred as secondary 
carcinoma in situ). 

Microscopically, urothelial carcinoma in situ 
is characterized by flat, disordered prolifera- 
tion of urothelial cells with marked cytologic 
abnormalities. The morphological diagnosis 
of carcinoma in situ requires severe cytologi- 
cal atypia (anaplasia). 

Full thickness-change is not required, and it 
ranges from one cell layer to the thickness of 
hyperplasia (greater than 7 cells). Superficial 
(umbrella) cells may or may not be present. 
Marked disorganization of cells is characteris- 
tic, with loss of cellular polarity and decreased 
cellular cohesiveness. 

The tumor cells tend to be large and pleomor- 
phic, with moderate to abundant cytoplasm. 
Nevertheless, the cells of carcinoma in situ are 
sometimes small with a high nucleus to cyto- 
plasmic ratio. The chromatin tends to be 
coarse and clumped. Nucleoli may be multiple 
and they are large and prominent in at least 
some of the cells. Mitotic figures, which are 
often atypical, are seen in the uppermost lay- 
ers of the urothelium. 

Tissue edema, vascular ectasia and prolifera- 
tion of small capillaries are frequently 
observed in the lamina propria. 


Immunohistochemistry 


Carcinoma in situ shows intense CK 20 and 
p53 positivity in the majority of malignant 
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Table 2.4 Morphologic patterns of urothelial carcinoma 
in situ (CIS) 


Large cell CIS 


Small cell CIS 


Denuding and “clinging pattern” of CIS 


Pagetoid and undermining (lepedic) of CIS 


CIS with squamous or glandular differentiation 


CIS with microinvasion (CISmic) 


cells. Increased Ki-67 labeling is noted in car- 
cinoma in situ but this can be seen also in 
reactive atypia of the urothelium thus limiting 
its usefulness in practice. P16 is typically pos- 
itive in carcinoma in situ (about 90 % of cases) 
and Racemase is positive in 50-80 % of cases 
of carcinoma in situ. 

The neoplastic cells are uniformly negative for 
CD44 immunostaining. In contrast, cytokera- 
tin 20 stainings show patchy cytoplasmic 
immunoreactivity only in the superficial 
umbrella cell layer and CD44 stains only the 
basal cells in the adjacent normal or reactive 
urothelium. Reactive urothelium is negative 
for p16 and Racemase, findings that need to be 
validated in larger cohorts. 

Other markers of potential interest include 
HER-2neu diffuse expression in carcinoma 
in situ with few positive cells in reactive 
urothelium. 


Histological variants of urothelial carcinoma in 


situ 

Awareness of the histologic diversity of carci- 
noma in situ may aid in the diagnosis of this 
important lesion. In practice, it is not neces- 
sary to mention these specific growth patterns 
or morphologic variants in the surgical pathol- 
ogy report (Table 2.4) 


Large cell carcinoma in situ 


Large cell carcinoma in situ constitutes the 
most common morphologic form of this entity. 
Cytologic findings include nuclear pleomor- 
phism, variably abundant cytoplasm and ana- 
plastic nuclear features. In rare cases, large 
cell carcinoma in situ may have minor nuclear 
pleomorphism but still exhibits architectural 
disarray. Rarely, it may focally exhibit high 


pleomorphism with bizarre giant cells (pleo- 
morphic/giant cell carcinoma in situ). 


Small cell carcinoma in situ 


The small cell pattern refers to the size of the 
cells and may or may not coexist with small 
cell carcinoma and is unrelated to neuroendo- 
crine differentiation. In such cases, the pleo- 
morphism is minimal, the cytoplasm is scant 
and nuclei are enlarged and hyperchromatic, 
with coarse unevenly distributed chromatin. 
The scattered prominent nucleoli are distorted 
and angulated. Recognition of the small cell 
pattern of carcinoma in situ is important to 
avoid misdiagnosis of basal cell hyperplasia 
which has been observed in patients treated 
with bacille Calmette-Guérin (BCG). This 
shows a small cell pattern but lack nuclear 
atypia or loss of polarity. 


Denuding and clinging carcinoma in situ 


In some cases, the neoplastic urothelial cells 
are strikingly dyscohesive and undergo exten- 
sive exfoliation, with the result that biopsies 
may show only a few residual carcinoma cells 
on the surface (“clinging carcinoma in situ”) 
or no recognizable epithelial cells on the sur- 
face, a condition referred to as “denuding 
cystitis”. 

In the clinging pattern of carcinoma in situ 
there is a patchy, usually single layer of atypi- 
cal cells. In mucosal biopsies entirely lacking 
surface epithelium, carcinoma in situ may be 
present only in von Brunn’s nests. A careful 
search for carcinoma in situ in deeper sections 
or in other submitted biopsy fragments is 
important, and a recommendation for evalua- 
tion of urine cytology for carcinoma cells is 
warranted. 


Pagetoid carcinoma in situ 


Cancerization of the urothelium, shows either 
pagetoid spread (clusters or isolated single 
cells) or undermining or overriding of the nor- 
mal urothelium (lepidic growth). Carcinoma 
in situ exhibiting pagetoid growth is charac- 
terized by large single cells or small clusters 
of cells within otherwise normal urothelium 
of ureter, urethra, prostatic ducts or in areas of 
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squamous metaplasia. Individual cells show- 
ing pagetoid spread have enlarged nuclei with 
coarse chromatin; frequently, the cytoplasm is 
clear. 

Pagetoid growth patterns can be found in up to 
15 % of carcinoma in situ cases. Most patients 
are male and their ages range from 31 years to 
78 years (mean, 64 years). Pagetoid carci- 
noma in situ is usually a focal lesion and is 
easily overlooked; it occurs in a clinical and 
histological setting of conventional carcinoma 
in situ with coexisting invasive urothelial car- 
cinoma, and such patients essentially have the 
same progression and survival rates as patients 
without pagetoid changes. 

In cases with extensive urothelial denudation, 
pagetoid carcinoma in situ may be focally 
present in adjacent otherwise normal-looking 
urothelium, thus alerting the pathologist to 
search for additional carcinoma in situ else- 
where in the bladder. 

Since primary extramammary Paget’s disease 
of the external genitalia and of the anal canal 
may extend to the bladder, and conversely, 
some cases of pagetoid carcinoma in situ of 
the bladder may extend to the urethra, ureter, 
and external genitalia, differentiating between 
these two entities represents an important 
diagnostic and therapeutic challenge. 

A panel of immunostains including cytokera- 
tin 7, cytokeratin 20, and thrombomodulin 
may assist in differentiating pagetoid urothe- 
lial carcinoma in situ from extramammary 
Paget’s disease, which is known to be cyto- 
keratin 7 positive and cytokeratin 20 negative. 


Carcinoma in situ with squamous or glandular 


differentiation. 

Rare cases of carcinoma in situ may exhibit 
squamous differentiation characterized by 
intercellular bridges. Carcinoma in situ with 
squamous features is most often observed in 
association with urothelial carcinoma show- 
ing extensive squamous differentiation else- 
where in the bladder. 

A much less frequently encountered pattern is 
carcinoma in situ with morphological and 
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immunohistochemical evidence of glandular 
differentiation. Some authors refer to this as 
adenocarcinoma in situ; such lesions may 
show papillary, cribriform, or flat morphol- 
ogy. Carcinoma in situ involving von Brunn’s 
nests, cystitis glandularis or cystitis cystica 
may be difficult to distinguish from adenocar- 
cinoma in situ in the absence of concurrent 
invasive adenocarcinoma. 

A recent report based on 25 cases of urothelial 
carcinoma in situ with glandular differentia- 
tion showed high ki-67 index and p53 accu- 
mulation, high nuclear and cytoplasmic p16 
expression and diffuse PTEN expression, a 
phenotype that also characterized concurrent 
conventional carcinoma in situ. MUCSA, 
MUC2, CK20 and c-erbB2 were positive in all 
25 cases of urothelial carcinoma in situ with 
glandular differentiation and CDX-2 was 
present in 19 cases; MUC1, CK7 or 348E12 
was focally present in 21, 19 and 18 cases, 
respectively. 

The authors concluded that urothelial carci- 
noma in situ with glandular differentiation is a 
variant of carcinoma in situ that follows the 
natural history of conventional urothelial car- 
cinoma in situ. The immunophenotype sug- 
gests urothelial origin with the expression of 
MUCSA and CDX2 as signature for glandular 
differentiation. 


Carcinoma in situ with microinvasion 


Carcinoma in situ with microinvasion was ini- 
tially defined as invasion into the lamina pro- 
pria to a depth of 5 mm or less from the 
basement membrane. Recent consensus con- 
ference suggested that cases with more than 
20 cells measured from the stromal-epithelial 
interface should be classified as fully invasive. 
Microinvasion appears as direct extension in 
cords (tentacular), single cells, or single cells 
and clusters of cells. 

The clusters of cells may have retraction 
artifact that mimics vascular invasion. 
Stromal response may be present, but in most 
cases is absent. In cases with a prominent 
stromal inflammatory response the invasive 
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Fig. 2.21 Reactive urothelial atypia following mitomy- 
cin C therapy 


neoplastic cells may be interspersed among 
lymphocytes, making them inconspicuous. In 
these circumstances, immunohistochemical 
staining with antibodies against cytokeratins 
(such as AE1/AE3) exposes the invading cells. 
A potential pitfall to be avoided is the known 
positivity of myofibroblastas present in blad- 
der’s lamina propria with antibodys against 
keratins. 


Therapy-induced changes in the urothelium and 


mimics of urothelial flat neoplasia 
Antineoplastic agents used in the bladder or 
systemically, such as thiotepa (triethyleneth- 
iophosphoramide), mitomycin C, cyclophos- 
phamide, bacille Calmette-Guérin (BCG), and 
radiation therapy produce urothelial changes 
that can mimic cancer histologically 
(Figs. 2.21, 2.22, 2.23, and 2.24) 

Pathologists must be aware of the diagnostic 
pitfalls and exercise caution when evaluating 
urothelial atypia following treatment with 
chemotherapy or irradiation. In most cases, 
knowledge of the prior treatment is crucial to 
correctly diagnosing the epithelial and stromal 
changes present. 

If the distinction between treatment-induced 
atypia and dysplasia/carcinoma-in-situ is 
uncertain, a conservative approach with repeat 
cystoscopy and biopsy is indicated, preferably 
after the inflammation has subsided. 


Fig. 2.22 Reactive urothelial atypia following thiotepa 
therapy 


Cyclophosphamide therapy may induce stro- 
mal fibrosis, vascular intimal thickening, 
mural fibrin deposition in vessels, and vascu- 
lar ectasia. It also induces epithelial necrosis 
followed by rapid atypical regeneration. The 
metabolic effects of cyclophosphamide 
including arrest of cell and nuclear division 
produce bi- and multi-nucleated cells, often 
with large bizarre nuclei resembling radiation 
injury changes that can be mistaken for 
malignancy. 

Cyclophosphamide may also induce reactiva- 
tion of polyomavirus infection causing marked 
nuclear atypia in the surface urothelium. In 
rare cases, polyomavirus infection (BK virus) 
infection mimics flat intraepithelial lesions. 
In BCG treated bladders, residual carcinoma 
in situ might only be present in von Brunn 
nests. Loss of intercellular cohesion in carci- 
noma in situ may result in the so-called 
“denuding cystitis” or in residual neoplastic 
cells loosely attached to the surface (“cling- 
ing” pattern). Also of importance are the reac- 
tive changes associated with BCG therapy, 
which include both acute and chronic inflam- 
mation. There may also be a pattern of reactive 
epithelial atypia and granulomatous reaction 
in the bladder wall. 

Mitomycin C and thiotepa, when used as topi- 
cal chemotherapeutic agents in the bladder, 
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Fig.2.23 Reactive urothelial atypia following cyclophosphamide therapy (a), showing low ki67 proliferation (b), and 

low p53 nuclear accumulation (c) 


produce identical histologic changes. These 
include exfoliation, epithelial denudation, 
multinucleation, cytoplasmic vacuolization, 
and the appearance of bizarre, non-malig- 
nant nuclei in the superficial layer of the 
urothelium. 

e A marked necro-inflammatory process fol- 
lows administration of topical mitomycin C. 
There is a histiocytic response extending deep 
into the bladder wall. Mitomicin C may also 
initiate eosinophilic cystitis, a useful clue for 
the surgical pathologist when evaluating small 
bladder biopsies in this setting. These agents 
are not metabolic inhibitors of DNA replica- 
tion and thus do not produce full-thickness 
urothelial atypia, as is seen after cyclophos- 
phamide therapy. 

e Patients receiving ketamine may present reac- 
tive urothelial changes that can mimic urothe- 


Fig. 2.24 Polyomavirus infection in urothelium follow- 
ing renal transplant lial CIS. 
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Radiation therapy produces a variety of blad- 
der lesions associated with a progression of 
pathologic findings. The earliest change, usu- 
ally seen after 3-6 weeks, consists of acute 
cystitis with desquamation of urothelial cells 
and hyperemia with edema of the lamina pro- 
pria. The urothelium shows varying degrees of 
atypia, including cytoplasmic and nuclear 
vacuolization, karyorrhexis, stromal hyalin- 
ization, thrombosis of blood vessels, and mes- 
enchymal cell atypia similar to that seen in 
giant cell cystitis. 

Enlarged nuclei may have large nucleoli, and 
degenerative nuclear features are usually pres- 
ent. Surface ulceration with fibrin deposition, 
or a reactive, tumor-like epithelial prolifera- 
tion associated with fibrosis of the lamina pro- 
pria and/or muscularis propria, arteriolar 
mural thickening and hyalinization, and atypi- 
cal and sometimes multinucleated stromal 
cells are features seen in late cases of radiation 
cystitis, usually becoming evident months or 
years after radiation therapy. 

An important long term effect of radiotherapy 
is the development of de novo radiation induced 
bladder cancer which usually is a urothelial 
carcinoma; occasionally it is a squamous cell 
neoplasm. Rare examples of sarcomatoid carci- 
noma (or carcinosarcoma) and sarcoma of the 
urinary bladder have been reported. 

In addition, the damaged mucosa may become 
ulcerated, with adjacent atypical regenerating 
urothelium showing pseudoepitheliomatous 
hyperplasia. This change is more common 
after ulceration related to radiation therapy. 


2.2.3 Urothelial Carcinoma 


General features 


Bladder cancer is the 7th most common can- 
cer worldwide, accounting for approximately 
336,000 new cases each year. There are sig- 
nificant variations in incidence, morbidity, and 
mortality rates of bladder cancer in different 
countries and ethnicity groups. 

African American men have a much lower 
incidence of bladder cancer, but their mortal- 


ity rates are similar to white Caucasians. 
Bladder cancer occurs two to five times more 
frequently in men than women. This has been 
attributed to different smoking and occupa- 
tional exposure between men and women. 
The majority of bladder cancer patients pres- 
ent with hematuria. Approximately 20 % of 
patients being evaluated for gross hematuria 
will subsequently be diagnosed with bladder 
cancer. Similarly, of patients presenting with 
microscopic hematuria, up to 10 % will be 
diagnosed with bladder cancer. 

A significant proportion of patients also have 
irritative voiding symptoms, including urgency, 
frequency and dysuria, their symptoms are mis- 
takenly attributed to urinary tract infection. 


Field cancerization and tumor multicentricity 
e Development of multifocal tumors in the same 


patient, either synchronous or metachronous, 
is acommon characteristic of urothelial malig- 
nancy. Multiple coexisting tumors have often 
arisen before clinical symptoms are apparent. 
The separate tumors may or may not share a 
similar histology. Two theories have been pro- 
posed to explain the frequency of urothelial 
tumor multifocality. 

One theory, the monoclonal theory, suggests 
that the multiple tumors arise from a single 
transformed cell which proliferates and spreads 
throughout the urothelium either by intralumi- 
nal implantation or by intraepithelial migration. 
The second theory, the field-effect theory, 
explains tumor multifocality as a development 
secondary to field cancerization effect. 


Histologic grading (1998 International Society of 


Urological Pathology (ISUP)/2004 World 
Health Organization (WHO) Classification) 
In 1998, a revised system of classifying nonin- 
vasive papillary urothelial neoplasms of the 
urinary bladder was proposed. This system 
was subsequently formally adopted by the 
World Health Organization (2004). 

This new system separates noninvasive papil- 
lary urothelial neoplasms into 4 categories, 
designated papilloma, papillary urothelial 
neoplasm of low malignant potential 
(PUNLMP), low grade carcinoma, and high 
grade carcinoma. 


2.2 Urinary Bladder 85 


Table 2.5 Proposals to histological grading of urothelial carcinoma of the urinary bladder 


1973 WHO 1998 WHO/ISUP 1999 WHO 2004 WHO Current Proposal 

Papilloma Papilloma Papilloma Papilloma Papilloma 

Grade 1 PUNLMP PUNLMP PUNLMP Grade 1 (low grade) 

Grade 2 Low grade Grade 1 Low grade Grade 2 (low grade) 
Grade 2 Grade 3 (high grade) 

Grade 3 High grade Grade 3 High grade Grade 4 (high grade) 


Note: All the grading schemes have substantial inter and intraobserver variabilities. There is no exact correlation 
between different grading systems. Some 1973 WHO grade 2 tumors are “low grade” and some are classified as “high 
grade.” The 1998 WHO/ISUP system is the same as the 2004 WHO system 

Abbreviations: WHO World Health Organization, /USP International Society of Urological Pathology, PUNLMP papil- 


lary urothelial neoplasm of low malignant potential 


Fig.2.25 Microscopic 
appearance of papillary 
urothelial neoplasia of low 
malignant potential 


Papillary urothelial neoplasm of low malignant preserved polarity. Mitotic figures are infre- 


potential (PUNLMP) 

A PUNLMP is a low-grade urothelial tumor 
with a papillary architecture and a purported 
low incidence of recurrence and progression. 
This lesion is histologically defined by the 
WHO (2004) classification system as a papil- 
lary urothelial tumor which resembles the 
exophytic urothelial papilloma, but with 
increased cellular proliferation exceeding the 
thickness of normal urothelium. All such 
tumors would have been considered grade 1 
urothelial carcinomas by the WHO 1973 grad- 
ing system (Table 2.5). 

Cytologic atypia is minimal or absent and 
architectural abnormalities are minimal with 


quent and usually limited to the basal layer. 
Clinically, these tumors show a male predomi- 
nance (3:1) and occur at a mean age of 65 
years. They are most commonly identified 
during investigation of gross or microscopic 
hematuria. Cystoscopically, these lesions are 
typically 1-2 cm in greatest dimension, and 
located on the lateral wall of the bladder or 
near the ureteric orifices (Fig. 2.25) 

The published recurrence and progression 
rates show about 30 % recurrence and about 
3 % progression rate. Reproducibility between 
observers in diagnosis of PUNLMP is low, 
and therefore, it remains a controversial 
category. 
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Fig. 2.26 Microscopic 
appearance of low grade 
urothelial carcinoma 
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Low grade urothelial carcinoma 


A low grade papillary urothelial carcinoma 
shows fronds with recognizable variation in 
architecture and cytology. The tumor shows 
slender papillae with frequent branching and 
variation in nuclear polarity; nuclei show 
enlargement and irregularity; chromatin is 
vesicular and nucleoli are often present 
(Fig. 2.26) 

Mitotic figures may occur at any level in low 
grade papillary urothelial carcinoma. Such 
cases would have been considered as grade 1 
or grade 2 in the WHO (1973) classification 
scheme. Altered expression of cytokeratin 
20, CD44, p53 and p63 is frequent. Some 
tumors are diploid, but aneuploidy is 
the rule. 

FGFR3 mutations are seen with about the 
same frequency as in PUNLMP. The male: 
female ratio is 2.9:1 and the mean age is 70 
years (range 28—90 years). Most patients pres- 
ent with hematuria and have a single tumor in 
the posterior or lateral bladder wall. 

However, 22 % of patients with low grade 
papillary urothelial carcinoma have two or 
more tumors. Tumor recurrence, stage pro- 
gression and tumor-related mortality are 50, 
10 and 5 %, respectively. 


High grade urothelial carcinoma 
e In high grade papillary urothelial carcinoma, 


the cells lining papillary fronds show obvi- 
ously disordered arrangement with cytologic 
atypia (Fig. 2.27) All tumors classified as 
grade 3 in the 1973 WHO scheme, as well as 
some tumors assigned grade 2 in that classifi- 
cation, would be considered high grade carci- 
noma in the 2004 WHO classification. 

The papillae are frequently fused. Both architec- 
tural and cytologic abnormality are recognizable 
at scanning power. The nuclei are pleomorphic 
with prominent nucleoli and altered polarity. 
Mitotic figures are frequent. The thickness of 
the urothelium varies considerably. 
Carcinoma-in-situ is frequently evident in the 
adjacent mucosa. Changes in cytokeratin 20, 
p53 and p63 expression, as well as aneuploidy 
are more frequent than in low grade lesions. 
Molecular alterations in these tumors include 
over-expression of p53, HER2 or EGFR, and 
loss of p21 Waf1 or p27kip1 as seen with inva- 
sive cancers. 

Genetically, high-grade non-invasive lesions 
(pTa G3) resemble invasive tumors. A com- 
parative genomic hybridization-based study 
showed deletions at 2q, 5q, 10q, and 18q as 
well as gains at 5p and 20q. 
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Fig. 2.27 Microscopic 
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e Hematuria is common and the endoscopic 
appearance varies from papillary to nodular or 
solid. There may be single or multiple tumors. 
Stage progression and death due to disease are 
observed in as many as 65 % of patients. 

Histologic grading (1973 World Health 
Organization (WHO) Classification) 

e Histologic grading is one of the most impor- 
tant prognostic factors in bladder cancer. The 
first widely accepted grading system for papil- 
lary urothelial neoplasms, that is still in use in 
many institutions, was the WHO (1973) clas- 
sification system. 

e It has four categories: papilloma, grade 1 car- 
cinoma, grade 2 carcinoma, and grade 3 carci- 
noma. Histologic grading is based on the 
degree of cellular anaplasia with grade 1 
tumors having the least degree of anaplasia 
compatible with a diagnosis of malignancy, 
grade 3 tumors have the most severe degree of 
anaplasia, and grade 2 tumors have an inter- 
mediate degree of cellular anaplasia. 

e Anaplasia is further defined by the authors of 
the WHO (1973) classification as increased 
cellularity, nuclear crowding, disturbed cellu- 
lar polarity, failure of differentiation from the 
base to the surface, nuclear polymorphism, 
irregularity cell size, variations in nuclear 
shape and chromatin pattern, displaced or 
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abnormal mitotic figures, and giant cells. 
Urothelial papilloma will be discussed later 
under benign tumors. 

Grade 1 urothelial carcinoma 

e Grade 1 papillary carcinoma consists of an 
orderly arrangement of normal urothelial cells 
lining delicate papillae with minimal architec- 
tural abnormality and minimal nuclear atypia. 
Nuclear grooves are usually present. There 
may be some complexity and fusion of the 
papillae, but this is usually not prominent. The 
urothelium is often thickened to more than 7 
cell layers. 

e The urothelium displays normal maturation 
and cohesiveness, with an intact superficial 
cell layer. The nuclei tend to be uniform in 
shape and spacing, although there may be 
some enlargement and elongation. The chro- 
matin texture is finely granular, without sig- 
nificant nucleolar enlargement. Mitotic figures 
are rare or absent, and basally located. Grade 
1 tumor should be distinguished from urothe- 
lial papilloma which is a benign lesion. 

Grade 2 urothelial carcinoma 

e Grade 2 carcinoma represents a broad group 
of tumors encompassing a spectrum of cyto- 
logic atypia and some variability in the rela- 
tive proportions of cells with atypical features. 
Grade 2 carcinomas retain some of the orderly 
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architectural appearance and maturation of 
grade 1 carcinoma, but display at least focal 
moderate variation in orderliness, nuclear 
appearance, and chromatin texture apparent at 
low magnification. 

Cytologic abnormalities are invariably present 
in grade 2 carcinoma, with moderate nuclear 
crowding, moderate loss of cell polarity, mod- 
erate nuclear hyperchromasia, moderate ani- 
sonucleosis, and mild nucleolar enlargement. 
Mitotic figures are usually limited to the lower 
half of the urothelium, but this is an inconstant 
feature. Superficial cells are usually present, 
and the urothelial cells are predominantly 
cohesive, although variation in cohesion may 
be present. 

Some tumors may be extremely orderly, remi- 
niscent of grade 1 carcinoma, with only a 
small focus of obvious disorder or irregularity. 
These are considered grade 2 cancer, recog- 
nizing that tumor grade is based on the highest 
level of abnormality present. 

The prognosis for patients with grade 2 uro- 
thelial carcinoma is significantly worse than 
for those with lower grade papillary cancer. 
Recurrence risk for patients with non-invasive 
grade 2 cancer is 45—67 %. Invasion occurs in 
up to 20 %. 


Grade 3 urothelial carcinoma 


Grade 3 carcinoma displays the most extreme 
nuclear abnormality of any papillary urothe- 
lial cancer, similar to changes observed in uro- 
thelial carcinoma in situ. The obvious 
urothelial disorder and loss of polarity is pres- 
ent at scanning magnification. The superficial 
cell layer is partially or completely absent 
with grade 3 carcinoma, accompanied by 
prominent cellular dyscohesion. 

There is obvious loss of normal architecture and 
cell polarity, and frequent atypical mitotic fig- 
ures. Cellular anaplasia, characteristic of grade 
3 carcinoma, is defined as increased cellularity, 
nuclear crowding, random cellular polarity, 
absence of normal mucosal differentiation, 
nuclear pleomorphism, irregularity in cell size, 
variation in nuclear shape, capricious chromatin 
pattern, increased frequency of mitotic figures 
and occasional neoplastic giant cells. 


e Recurrence risk for patients with non-invasive 


grade 3 cancer is 65-85 %, with invasion 
occurring in 20-52 % and cancer-specific 
death in up to 35 % following surgical treat- 
ment. Of surgically treated patients with grade 
3 cancer and lamina propria invasion, 46—71 % 
develop recurrences, 24-48 % develop 
muscle-invasive cancer, and 25-71 % suffer 
cancer-specific death, emphasizing a need for 
appropriated treatment of these patients. 


Histologic Grading of Urothelial Carcinoma: The 


Four-tier Proposal 

Recently, a four-tier proposal has been 
reported. In this proposal, noninvasive papil- 
lary urothelial carcinomas are separated into 
four categories: grade | urothelial carcinoma 
(low grade), grade 2 urothelial carcinoma (low 
grade), grade 3 urothelial carcinoma (high 
grade), and grade 4 urothelial carcinoma (high 
grade) (Table 2.6). PUNLMP is classified as 
“grade | urothelial carcinoma (low grade)” in 
the four-tier grading scheme. Urothelial pap- 
illoma remains as a benign urothelial tumor 
following identical diagnostic criteria and 
terminology to those defined in the 1973 and 
2004 WHO classification. 


Grade 1 Urothelial Carcinoma (Low Grade) 
e The diagnostic criteria are identical to those 


defined in the 1998 WHO/ISUP and 2004 
WHO classification for PUNLMP. We pro- 
pose to change the terminology of PUNLMP 
to “grade | urothelial carcinoma (low grade).” 
In these tumors, cytologic atypia is minimal or 
absent and architectural abnormalities are 
slight with preserved polarity. Mitotic figures 
are infrequent and usually limited to the basal 
layer. Grade 1 tumor should be distinguished 
from urothelial papilloma, which is a benign 
lesion without invasive potential or risk of 
progression. The key difference between pap- 
illoma and grade 1 urothelial carcinoma (low 
grade) is the number of epithelial layers cov- 
ering the papillae. 


Grade 2 Urothelial Carcinoma (Low Grade) 
e The diagnostic criteria are identical to those 


defined in the 1998 WHO/ISUP and 2004 
WHO classification for low grade urothelial 
carcinomas. These tumors are characterized 
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Table 2.6 Histological criteria for the proposed grading system of urothelial carcinoma of the bladder (4-tier system) 


Grade 1 Grade 2 Grade 3 Grade 4 
Characteristics (low grade) (low grade) (high grade) (high grade) 
Increased cell layers (>7) Yes Variable Variable Variable, 

usually <7 layers 

Superficial umbrella cells Present Often present Usually absent Usually absent 
Polarity/overall Normal Mildly distorted Moderately distorted Severely distorted 
architecture 
Discohesiveness Normal Normal Mild to moderate Severe 
Clear cytoplasm May be present May be present Usually absent Usually absent 
Nuclear size Normal or slightly Mildly increased Moderately Markedly increased 

increased increased 
Nuclear pleomorphism Uniform, slightly Mild, round to oval Moderate Marked 

elongated to oval with slight variation 

in shape and contour 

Nuclear polarization Normal to slightly Abnormal Abnormal Absent 

abnormal 
Nuclear hyperchromasia Slight or minimal Mild Moderate Severe 
Nuclear grooves Present Present Absent Absent 
Nucleoli Absent or Inconspicuous Enlarged, Multiple prominent 

inconspicuous often prominent nucleoli 
Mitotic figures None/rare, May be present, Often present Prominent and frequent, 


Stromal invasion 


basal location at any level 


Rare 


Uncommon 


atypical forms 


May be present Often present 


Note: In current proposal, grade | (low grade) tumors are classified as “papillary urothelial neoplasm of low malignant 
potential” (PUNLMP) in the 2004 WHO classification system; grade 2 (low grade) tumor are classified as “low grade 
urothelial carcinoma” (2004 WHO/ISUP); grade 3 (high grade) and grade 4 (high grade) tumors are both classified as 


“high grade urothelial carcinoma” (2004 WHO/ISUP) 


by an overall orderly appearance but with 
areas of variation in architectural and cyto- 
logic features recognizable at scanning power. 
They are differentiated from grade 1 urothelial 
carcinoma (low grade) by the presence of eas- 
ily recognizable cytologic atypia including 
variation of polarity and nuclear size, shape, 
and chromatin texture. Mitotic figures are 
infrequent and may be seen at any level of the 
urothelium. 


Grade 3 Urothelial Carcinoma (High Grade) 


We feel that the spectrum of high grade uro- 
thelial carcinomas under the 2004 WHO clas- 
sification scheme is quite broad and there is a 
need to separate these tumors for further 
investigation. Grade 3 urothelial carcinomas 
(high grade) display an intermediate degree of 
architectural and cytologic abnormality 
between grade 2 urothelial carcinomas (low 
grade) and grade 4 urothelial carcinomas 
(high grade). Architectural disorder in these 


tumors is obvious, with branching and bridg- 
ing of papillary projections. Nevertheless, a 
certain degree of polarity and nuclear unifor- 
mity are still discernible. Severe anaplasia is 
not seen in these tumors. All grade 3 urothelial 
carcinomas would be classified as high grade 
urothelial carcinoma using the 2004 WHO 
classification scheme. 


Grade 4 Urothelial Carcinoma (High Grade) 


Cases with severe nuclear anaplasia are con- 
sidered grade 4 urothelial carcinoma in the 
current proposal. These tumors present an 
overall impression of complete architectural 
disorder with absence of polarity, loss of 
superficial umbrella cells, and marked varia- 
tion of all nuclear parameters. Numerous 
irregularly distributed mitotic figures are fre- 
quently noted. Severe cytologic atypia is usu- 
ally uniformly present in all fields or all 
histologic sections examined. Unlike grade 1 
or grade 2 urothelial carcinoma (low grade), 
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Fig.2.28 High grade 
urothelial carcinoma 
infiltrating muscularis propria 
and desmoplastic stroma 
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these tumors often have less than seven layers 
in thickness. There is remarkable cellular dis- 
cohesiveness. These cases are typically asso- 
ciated with stromal invasion and advanced 
stage bladder cancer. 

Aggressive variants of urothelial carcinoma, 
including nested variant, micropapillary vari- 
ant, plasmacytoid variant, sarcomatoid carci- 
noma, small cell carcinoma, large cell 
undifferentiated carcinoma, pleomorphic 
giant cell carcinoma, should also be graded as 
grade 4 tumor in the current grading scheme. 


Tumor heterogeneity 


The WHO (2004)ASUP system provides 
clearly defined histologic criteria for each of 
its diagnostic categories; however, urothelial 
neoplasms frequently demonstrate features of 
more than one grade (grade heterogeneity). 
The grading of papillary urothelial tumors is 
typically based on the worst grade present. 


Invasive urothelial carcinoma 
General features 


At gross examination, most tumors present as 
a single, solid, polypoid mass with or without 
ulceration, and may also appear sessile and 
extensively infiltrate the bladder wall. 

Histologically, the neoplastic cells invade the 
bladder wall as nests, cords, trabeculae, small 


clusters, or single cells that are often separated 
by a desmoplastic stroma. The tumor some- 
times grows in a more diffuse, sheet-like pat- 
tern, but even in these cases, focal nests and 
clusters are generally present. 

The cells show moderate to abundant ampho- 
philic or eosinophilic cytoplasm and large 
hyperchromatic nuclei. In larger nests, pali- 
sading of nuclei may be seen at the edges of 
the nests. The nuclei are typically pleomor- 
phic and have irregular contours with angular 
profiles. Nuclear grooves may be identified in 
some cells. Nucleoli are highly variable in 
number and appearance (Fig. 2.28) 

Some cells contain single or multiple small 
nucleoli and others have large eosinophilic 
nucleoli. Foci of marked pleomorphism may 
be seen, with bizarre and multinuclear tumor 
cells present. Mitotic figures are common, 
including many abnormal forms. Invasive 
tumors are most commonly high grade, usu- 
ally showing marked anaplasia with focal 
giant cell formation. 

Pathologic stage is most critical for assessing 
patient prognosis. The 2010 TNM (tumor, 
lymph node, and metastasis) staging informa- 
tion should be provided in the pathology 
report. 
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Table 2.7 Histologic features that are useful for the diag- 
nosis of stromal invasion 
Histologic grade: 
Invasive cells are usually higher nuclear grade 
Invading epithelium 
Irregularly shaped nests 
Single cell infiltration 
Irregular or absent basement membrane 
Tentacular finger-like projections 
Paradoxical differentiation 
Angiolymphatic invasion 
Stromal response 
Desmoplasia or fibrotic stroma 
Retraction artifact 
Inflammation 
Myxoid stroma 
Pseudosarcomatous stroma 


Table 2.8 Pitfalls in the diagnosis of stage pT1 urothelial 
carcinoma 

Tangential sectioning and poor orientation 

Obscuring inflammation 

Thermal injury 

Urothelial carcinoma in situ involving von Brunn’s nests 


Muscle invasion indeterminate for type of muscle 
(muscularis propria versus muscularis mucosae) 


Variants of urothelial carcinoma with deceptively bland 


cytology 
Pseudoinvasive nests of benign proliferative urothelial 
lesions 


Nonmuscleinvasive bladder carcinoma (T1 tumor) 

e Infiltrating urothelial carcinoma is defined by 
the World Health Organization (WHO) as a 
urothelial tumor that invades beyond the base- 
ment membrane. The 2010 TNM staging sys- 
tem defines T1 tumors of the bladder as those 
invading the lamina propria/submucosa, but 
not the muscularis propria. 

e The recognition of lamina propria invasion by 
urothelial carcinoma is one of the most chal- 
lenging fields in surgical pathology, and the 
pathologist should follow strict criteria in its 
assessment (Tables 2.7 and 2.8), as follows: 

e Histologic grade: 

e While invasion may be present in low-grade 
tumors, it is much more commonly encountered 
in high grade lesions, reaching 70-96 % in some 
series (Figs. 2.29, 2.30, 2.31, 2.32, and 2.33) 
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Stroma-epithelial interface: Tangentially sec- 
tioned, densely packed non-invasive papillary 
tumors exhibit a stroma-epithelial interface 
that is smooth and regular. In instances of true 
invasion, one is likely to see variable sized and 
irregularly shaped nests or individual tumor 
cells insinuating through the stroma. 

When the specimen includes tangential sec- 
tions through non-invasive tumor or when 
urothelial carcinoma involves von Brunn’s 
nests, the basement membrane preserves a 
regular contour, whereas it is frequently absent 
or disrupted in cases of true invasion. 

The smoothness of the epithelial-stromal inter- 
face may be assessed on H&E stains. In some 
cases, however, additional findings may be 
helpful; for example, there is a parallel array of 
thin-walled vessels that evenly line the base- 
ment membrane of non-invasive nests. These 
are absent in patients with invasive tumors. 
Invading epithelium: 

The invasive front of the neoplasm may show 
one of several features. Most commonly, 
tumors invade the underlying stroma as single 
cells or irregularly shaped nests of tumor cells. 
Sometimes tentacular or finger-like exten- 
sions can be seen arising from the base of the 
papillary tumor. 

Frequently, the invading nests appear cytolog- 
ically different from cells at the base of the 
non-invasive component. Invasive tumor cells 
often have more abundant cytoplasm and a 
higher degree of nuclear pleomorphism. In 
some cases, particularly in microinvasive dis- 
ease, the invasive tumor cells may acquire 
abundant eosinophilic cytoplasm. 

At low to medium power magnification, these 
microinvasive cells seem to be more differen- 
tiated than the overlying non-invasive disease, 
a feature known as paradoxical differentiation. 
Stromal response: 

The stromal response to invading carcinoma is 
not always uniformly present in invasive urothe- 
lial carcinoma, and the diagnosis of invasion may 
rely on identification of the typical characteristics 
of the invading epithelium. The stromal reaction 
in the lamina propria associated with invasive 
tumor may be inflammatory, myxoid, or fibrous. 
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Fig.2.29 High grade 
urothelial carcinoma with 
invasion into stalk and 
paradoxical differentiation of 
the invasive nest 


Fig. 2.30 Infiltrating 
tumor nests with retraction 
artefact 


2.2 Urinary Bladder 93 


Fig.2.31 Low grade 
urothelial carcinoma with 
early invasion into stalk 


Fig.2.32 Relationship of 
invading nests with 
muscularis mucosae 
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Fig.2.33 Keratin staining 
highlights invading carci- 
noma nests 


e Assessment of differences in stromal growth spindle cell component of sarcomatoid uro- 


pattern provides an important diagnostic clue. 
Although the majority of bladder tumors with 
unquestionable lamina propria invasion 
exhibit some sort of stromal reaction, microin- 
vasive disease usually does not, making its 
identification even more difficult. In some 
cases, retraction artifact around superficially 
invasive individual tumor cells may mimic 
angiolymphatic invasion. 

Often, this finding is focal, and may itself be 
one of the early signs of invasion into the lam- 
ina propria. Lamina propria invasion may 
elicit a brisk inflammatory response. 
Numerous inflammatory cells in the lamina 
propria often obscure the interface between 
epithelium and stroma. This makes small nest 
or single cell invasion difficult to recognize. 
Cytokeratin immunostaining is useful in diffi- 
cult cases. 

Invasive urothelial carcinoma may have a cel- 
lular stroma with spindled fibroblasts and 
variable collagenization, or a hypocellular 
stroma with myxoid background. 

Rarely, the tumor induces an exuberant prolif- 
eration of fibroblasts, which may display 
alarming cellular atypia similar to giant cell 
cystitis. This feature, although a helpful clue 
to invasion, should not be mistaken for the 


thelial carcinoma. 

Immunostains for cytokeratin are helpful in 
difficult cases though some myofibroblasts 
may also be positive for keratin. The prolifer- 
ating stroma is usually nonexpansile, being 
limited to areas around the neoplasm, and is 
composed of cells which have a degenerate or 
smudged appearance. 

Diagnostic pitfalls: 

Transuretheral resection specimens are 
excised in a piecemeal fashion. Submitted tis- 
sue fragments are of variable shape and size 
and are difficult if not impossible to orient 
properly (Table 2.8). Furthermore, due to their 
complex architecture, papillary tumors are 
inevitably tangentially sectioned in multiple 
planes, resulting in the presence of isolated 
nests of non-invasive tumor cells within con- 
nective tissue. Smooth, round, and regular 
contours favor tangential sectioning, whereas 
irregular, jagged nests with haphazard arrange- 
ment favor stromal invasion. 

Diagnosis of invasion in some of these cases 
can be facilitated by immunohistochemical 
study with anti-cytokeratin antibodies. 
Thermal injury or cautery artefact produces 
severely distorted morphology, rendering 
accurate diagnosis of invasion difficult. 
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Tumor cells involving von Brunn’s nests may 
also mimic lamina propria invasion. This is 
especially problematic when von Brunn’s 
nests are prominent or when they have been 
distorted by inflammatory or cautery artifact. 

Substaging of T1 tumors: 

The recurrence and progression rates for T1 
tumors are highly variable. There is need for 
an accurate, easy-to-use, reproducible 
substaging system to stratify pT1 patients into 
different prognostic groups. 

Muscularis mucosae consists of thin and wavy 
fascicles of smooth muscle frequently associ- 
ated with large, thin walled blood vessels. 
Muscularis mucosae can be identified in 
15-83 % of biopsy specimens,; however, 6 % 
of the radical resection specimens do not have 
discernable muscularis mucosae. Thus, the 
“large” vessels have been used as a surrogate 
marker of muscularis mucosae in all published 
studies that have proposed T1 substaging 
based on muscularis mucosae invasion. Some 
authors have raised concerns about the practi- 
cality and validity of substaging pT1 disease 
based on assessment of muscularis mucosa 
invasion, and currently this practice is not 
universally 


Stage pT2 tumor 


The 2010 TNM staging system subclassifies 
pT2 tumor into two categories: cancer invad- 
ing less than one-half of the depth of muscular 
propria (pT2a) and cancer invading greater 
than one-half of the depth of muscularis pro- 
pria (Table 2.9). Tumors with an infiltrative 
growth pattern are associated with a worse 
prognosis than tumor displaying a non-infil- 
trative (nodular or trabecular) growth pattern. 


Stage pT3 tumor 


Stage pT3 bladder carcinomas is defined as 
tumor invading into perivesical soft tissue. 
The subdivision of pT3 tumors into T3a 
(tumors with microscopic extravesical tumor 
extension) and pT3b (tumors with gross extra- 
vesical extension).Stage pT4 tumorStage pT4 
bladder cancer is defined as tumor invading 
into adjacent organ including the uterus, 
vagina, prostate. pelvic wall or abdominal 
wall. 
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Table 2.9 TNM classification of bladder cancer (2010 
revision) 


Primary tumor 


TX 


Primary tumor can not be assessed 


TO No evidence of primary tumor 


Ta Non-invasive papillary carcinoma 
Tis Carcinoma in situ: “flat tumor” 
T1 Tumor invades subepithelial connective tissue 


(lamina propria) 


T2 Tumor invades muscularis propria 


T2a Tumor invades superficial muscle (inner half) 
T2b Tumor invades deep muscle (outer half) 

T3 Tumor invades perivesical tissue 

T3a Microscopically 

T3b Macroscopically (extra-vesical mass) 


T4 Tumor invades any of the following: prostate, 


T4a 
4b 


uterus, vagina, pelvic wall, and abdominal wall 
Tumor invades prostate or uterus or vagina 
Tumor invades pelvic wall or abdominal wall 


The suffix “m” should be added to the appropriate T 
category to indicate multiple tumors. The suffix “is” 
may be added to any T to indicate the presence of 
associated carcinoma in situ 


Regional Lymph Nodes (N) 


NX 
NO 


N1 Single regional lymph node metastasis in the 


N2 


Regional lymph nodes cannot be assessed 
No regional lymph node metastasis 


true pelvis (hypogastric, obturator, external 
iliac, or presacral lymph node) 

Multiple regional lymph node metastasis in the 
true pelvis (hypogastric, obturator, external 
iliac, or presacral lymph node ) 


N3 Lymph node metastasis to the common iliac 


lymph nodes 


Distant Metastasis (M) 
MO 
M1 


No distant metastasis 
Distant metastasis 


Cancers with prostatic involvement that pen- 
etrated the full thickness of bladder wall to 
involve the prostate vs. involved the prostate 
by extension from the prostatic urethra. Five- 
year overall survivals were 21 and 55 % for the 
former or later group of patients, respectively. 


Histologic variants of invasive bladder cancer 


Urothelial carcinoma has a propensity for 
divergent differentiation. Virtually the whole 
spectrum of bladder cancer variants described 
below may be seen in variable proportions in 
otherwise typical urothelial carcinoma or in 
its pure forms (Table 2.10). 
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Table 2.10 Histologic variants of urothelial carcinoma 


Urothelial carcinoma with mixed differentiation 
(specify type and percentage) 


With squamous cell differentiation 
With glandular differentiation 
Other 


Urothelial carcinoma, nested variant 


With small tubules 


Urothelial carcinoma, large nests variant 


Urothelial carcinoma, inverted growth variant 


Urothelial carcinoma, micropapillary variant 


Urothelial carcinoma, microcystic variant 


Lymphoepithelioma-like (urothelial) carcinoma 


Plasmacytoid urothelial carcinoma 


Urothelial carcinoma, clear cell (glycogen-rich) variant 


Urothelial carcinoma, lipoid cell variant 


Urothelial carcinoma with syncytiotrophoblastic giant 
cells 


Sarcomatoid urothelial carcinoma 


Small cell carcinoma 


Large cell neuroendocrine carcinoma 


Urothelial carcinoma with myxoid stroma 


Urothelial carcinoma with rhabdoid features 


Urothelial carcinoma in augmentation cystoplastia 


Large cell undifferentiated carcinoma 


Giant cell carcinoma 
With osteclast-type giant cells 
NOS (not otherwise specified) 


Urothelial carcinoma with unusual stromal reactions 


Pseudosarcomatous stroma 

Stromal osseous or cartilaginous metaplasia 
Osteoclast-type giant cells 

Prominent lymphoid infiltrate 


Urothelial carcinoma with squamous differentiation 


About 20 % of urothelial carcinomas contain 
areas of squamous or glandular differentia- 
tion. Squamous differentiation, defined by the 
presence of intercellular bridges or keratiniza- 
tion, occurs in 21 % of urothelial carcinomas 
of the bladder. Its frequency increases with 
grade and stage. Some cases have urothelial 
carcinoma in situ as the only urothelial com- 
ponent (Figs. 2.34 and 2.35). 

Cases with areas of squamous differentiation 
may have a less favorable response to therapy 
than pure urothelial carcinoma. 

Low-grade urothelial carcinoma with focal 
squamous differentiation has a higher recur- 


rence rate than pure low grade urothelial 
carcinoma. Tumors with any identifiable uro- 
thelial element are classified as urothelial car- 
cinoma with squamous differentiation, and an 
estimate of the percentage of squamous com- 
ponent should be provided. 

Urothelial carcinoma with squamous differen- 
tiation may express urothelial (SIOOP 83 %, 
GATA3 35 %, uroplakin III 13 %) and squa- 
mous associated markers CK14 87 % and 
desmoglein-3 70 %) 


Urothelial carcinoma with glandular differentiation 


Glandular differentiation is less common than 
squamous differentiation and may be present 
in about 6 % of urothelial carcinomas of the 
bladder. Glandular differentiation is defined 
by the presence of true glandular spaces within 
the tumor. These may be tubular or enteric 
glands with mucin secretion. 

A colloid-mucinous pattern characterized by 
nests of cells “floating” in extracellular mucin, 
occasionally with signet ring cells, may be 
present. Cytoplasmic mucin-containing cells 
are present in 14-63 % of typical urothelial 
carcinoma and are not considered to represent 
glandular differentiation. The diagnosis of 
adenocarcinoma is reserved for pure tumors. 
A tumor with mixed glandular and urothelial 
differentiation is classified as urothelial carci- 
noma with glandular differentiation, and an 
estimate of the percentage of glandular com- 
ponent should be provided. A form of glandu- 
lar differentiation with villous—like appearance 
has been described associated with papillary 
urothelial carcinoma (Figs. 2.36 and 2.37). 
The expression of MUCSAC-apomucin may 
be useful as immunohistochemical marker of 
glandular differentiation in urothelial tumors. 
When adenocarcinoma is present in associa- 
tion with urothelial carcinoma, even focally, it 
portends a poor prognosis. 


Urothelial carcinoma, nested variant 


The nested variant of urothelial carcinoma is 
an aggressive neoplasm. There is a marked 
male predominance, and 70 % of patients die 
4—40 months after diagnosis, in spite of ther- 
apy. This rare pattern of urothelial carcinoma 
was first described as a tumor with a 
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Fig.2.34 Urothelial 
carcinoma with prominent 
keratinizing squamous cell 
differentiation 
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“deceptively benign” appearance that closely 
resembles von Brunn’s nests infiltrating the 
lamina propria. A variable proportion of infil- 
trating cell nests may exhibit small tubular 
lumens (Tables 2.11, 2.12, and 2.13). 

e A recent study based on 56 cases of the nested 
variant showed that architectural pattern of the 
tumor varied from solid expansile to infiltrative 
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nests characterized by deceptively bland histo- 
logic features resembling von Brunn nests. 
Typical features of high grade conventional 
urothelial carcinoma were present in 32 cases. 
Most neoplastic cells had nuclei of low to inter- 
mediate nuclear grade with occasional nuclear 
enlargement, most frequently seen in deep 
areas of tumor (Figs. 2.38, 2.39, and 2.40). 
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Fig.2.36 Urothelial 
carcinoma with glandular 
differentiation 


Fig.2.37 Urothelial 
carcinoma with villous-like 
glandular differentiation 


Nuclei generally show little or no atypia, but 
invariably the tumor contains foci of unequiv- 
ocal cancer with cells exhibiting enlarged 
nucleoli and coarse nuclear chromatin. 
Anaplastic features are often more apparent in 
the deeper aspects of the cancer. The nested 
urothelial carcinoma, seen either in pure form 
or with a component of usual urothelial carci- 
noma, had poor outcomes. 


The architectural pattern of nested carcinoma 
component ranged from a predominantly dis- 
orderly proliferation of discrete, small, vari- 
ably sized nests to tubular growth pattern with 
focal random nuclear atypia centered within 
the base of the tumor. A component of usual 
urothelial carcinoma is frequently present. 

The differential diagnosis of the nested variant 
of urothelial carcinoma include lesions and 
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tumors with nested-like morphology as prom- 
inent von Brunn’s nests, cystitis cystica, cysti- 
tis glandularis, inverted papilloma, 
nephrogenic metaplasia, carcinoid tumor, 
paraganglionic tissue, and paraganglioma. 

The immunohistochemical features of the 
nested variant of urothelial carcinoma are sim- 
ilar to those of aggressive urothelial carcino- 
mas of the usual type, with frequent loss of 


Table 2.11 Diverse morphologic manifestations and pit- 


falls in the diagnosis of urothelial carcinoma variants 


Feature of urothelial 
carcinoma 


Benign lesion in differential 
diagnosis 

Nests (including 
occasional small 
lumens) 


Von Brunn’s nests, cystitis 
glandularis 

Small tubules Nephogeneic metaplasia, 
von Brunn’s nests, cystitis 
glandularis 

Glands of medium Cystitis glandularis, cystitis 
size cystica 

Cysts (microcysts) Cystitis cystica, cystitis cystica 
et glandularis 


Inverted growth Inverted papilloma 
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p27 and a high MIB-1 labeling index. In the 
differential diagnosis between florid von 
Brunn nests and the nested variant of urothe- 
lial carcinoma, CK20 immunohistochemical 
evaluation does not appear to be useful, but 
significantly greater MIB-1 expression and 
p53 expression are seen in nested variant uro- 
thelial carcinoma when compared to florid 
von Brunn nests, with MIB-1 expression in 
>7 % of lesional cells and p53 expression in 
>3 % of lesional cells seen only in 
carcinoma. 

The nested component expressed cytokeratins 
7, 20, CAMS.2, and high molecular weight 
(348E12), p63, Ki67, p53, p27, and GATA3. 
Tumor extension ranged T1 to T4a. On follow- 
up, 36 of patients died of or were alive with 
disease from 2 to 80 months (mean 21 months). 
Univariate survival analysis showed no differ- 
ences for nested carcinoma compared with 
conventional urothelial carcinoma. As in con- 
ventional urothelial carcinoma, in nested car- 
cinoma of the bladder pT category defined 


different survival groups. 


Table 2.12 Variants of urothelial carcinoma according to their differential diagnosis 


Variants of urothelial carcinoma 


Urothelial carcinoma with squamous and/or glandular 
differentiation 


Urothelial carcinoma, nested variant (including small 
tubules type) 


Urothelial carcinoma, inverted variant 
Urothelial carcinoma, micropapillary variant 
Urothelial carcinoma, microcystic variant 


Lymphoepithelioma-like (urothelial) carcinoma 
Urothelial carcinoma, plasmacytoid variant 

Urothelial carcinoma, clear cell (glycogen-rich) variant 
Urothelial carcinoma, lipoid cell variant 


Urothelial carcinoma with syncitiotrophoblastic giant cells 
Large cell undifferentiated carcinoma 
Urothelial carcinoma with rhabdoid feature 


Urothelial carcinoma with peudosarcomatous stroma 


Urothelial carcinoma with stromal osseous or cartilaginous 
metaplasia 


Urothelial carcinoma with osteoclast-type giant cells 
Urothelial carcinoma with prominent lymphoid infiltrate 


Main differential diagnosis 


Squamous cell carcinoma, adenocarcinoma 
Von Brunn’s hyperplasia 


Inverted papilloma 
Adenocarcinoma, serous carcinoma of the ovary 


Cystitis cystica and cystistis glandularis, rarely 
adenocarcinoma 


Lymphoma 
Plasmacytoma 
Clear cell carcinomas from kidney and other sites 


Carcinosarcoma/sarcomatoid carcinoma of 
hetorologous type (liposarcoma) 


Choriocarcinoma either primary or secondary 
Metastasis from other sites 


Plasmacytoma, inflammatory myofibroblastic tumor, 
metastasis from other sites 


Sarcomatoid carcinoma 
Sarcomatoid carcinoma with hetorologous element 


Reactive granulomatous lesion 
Lymphoma, lymphoepithelial carcinoma 
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Table 2.13 Key features in the differential diagnosis of the nested variant of urothelial carcinoma 


Marked cytologic 

Lumen atypia in deeper Infiltrative Muscle 

formation portion base invasion Immunohistochemistry 
Nested variant Present, variable Present, frequent Present, Present, Low p27*?!, high MIB1 

frequent frequent proliferation index 

Florid von Brunn nests Present, variable Absent Absent Absent Variable 
Nephrogenic Present Absent Present, Present, Variable 
metaplasia frequent rare 
Cystitis cystica, Present Absent Absent Absent Variable 
cystitis glandularis 
Paraganglionic tissue Absent, associated Absent Absent Present Neuroendocrine 


and paraganglioma prominent vascular markers positive 


network 


Fig.2.38 Microscopic 
features of nested type of 
urothelial carcinoma 


Urothelial carcinoma, inverted growth (endo- is readily recognized as typical urothelial 


phytic) variant 

This variant also has been referred as urothe- 
lial carcinoma with endophytic (inverted 
papilloma-like) growth or inverted urothelial 
carcinoma. The potential for misinterpreta- 
tion of urothelial carcinoma with inverted 
growth as benign inverted papilloma is high 
(Table 2.14). 

The inverted variant of urothelial carcinoma 
demonstrates significant nuclear pleomor- 
phism, architectural abnormality and increased 
mitotic activity. In most cases, the surface of 
the neoplasm shows similar abnormalities and 


carcinoma. 

An exophytic papillary or invasive component 
is often associated with the inverted element. 
However, in cases of inverted papilloma frag- 
mented during transurethral resection, a 
pseudoexophytic pattern may result. Large 
papillary tumors with prominent endophytic 
growth may appear to “invade” the lamina 
propria with a pushing border. Unless this pat- 
tern is accompanied by true destructive stro- 
mal invasion the likelihood of metastasis is 
minimal, because the basement membrane is 
not truly breached. 
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Fig. 2.39 Microscopic 
features of nested type of 
urothelial carcinoma, deeper 
aspect 


Fig. 2.40 Microscopic 
features of large nested 
urothelial carcinoma 


A recent proposal suggests grading these 
tumors following the same criteria as usual 
urothelial carcinoma (Figs. 2.41 and 2.42). 
Inverted papillomas of the urinary bladder and 
urothelial carcinomas with an inverted growth 
pattern may be distinguished using a combi- 
nation of morphologic, immunohistochemi- 
cal, and molecular genetic assessments. 
Whereas inverted papillomas usually do 
not demonstrate immunoreactivity for 
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Ki-67, p53, or cytokeratin 20, urothelial 
carcinomas with inverted growth pattern 
frequently express one or more of these 
biomarkers. Similarly, inverted papillomas 
do not show the molecular features of uro- 
thelial carcinoma on UroVysion FISH 
analysis, whereas inverted-pattern urothe- 
lial carcinomas often demonstrated genetic 
alterations that are commonly seen in blad- 
der cancer. 
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Table 2.14 Differences between urothelial carcinoma with inverted growth and inverted papilloma 


Smooth, dome shaped, usually intact cytologically 
unremarkable surface urothelium 

Endophytic, sharply delineated, anastomosing 
cords and trabeculae 


Characteristics Urothelial carcinoma, inverted growth Inverted papilloma 
Surface Variable, usually exophytic papillary 
lesion present 
Growth pattern Endophytic, thick trabeculae, 
circumscription variable 
Cytologic features 


maturation or palisading 


Biologic potential 
occur 


Immunohistochemistry Variable with grade; usually high p53 
accumulation or Ki67-MIB1 counts 


UroVision FISH Positive 


“Rare recurrences related to incomplete surgical excision 


Fig. 2.41 Microscopic 
features of low grade 
urothelial carcinoma with 
inverted growth 
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Urothelial carcinoma, micropapillary variant 


e Micropapillary carcinoma is a distinct variant 


Recurrences and progression may 


of urothelial carcinoma that resembles papil- 
lary serous carcinoma of the ovary. 
Approximately 60 cases have been reported in 
the literature. 

There is a male predominance and the patient 
age ranges from the fifth to the ninth decade 
with a mean age of 66 years. Micropapillary 
carcinoma should be considered a variant of 
urothelial carcinoma with poor prognosis. 

As recently reported, 62 % of patients with 
invasive Micropapillary carcinoma had lymph 


Cytologic atypia is invariably present, Orderly polarized cells, some spindling and 
mitotic figures often present, less 


palisading at periphery, absence of necrosis and 
diffuse severe cytologic atypia. Mitotic figures 
absent or rare 


Benign, no recurrences when completely resected* 


Low p53 accumulation and Ki-67-MIB1 counts. 
45 % FGFR3 mutations. No TP53 mutations 


Negative 


node metastases, with 85 % of patients died of 
disease at a mean interval from the diagnosis 
of 6.2 months. 

A recent study by the MDACC suggested that 
high grade urothelial carcinoma stage pT1 has 
a high frequency of micropapillary carcinoma 
(so called superficial micropapillary carci- 
noma) and that patients in this category should 
be offered aggressive therapy instead of intra- 
vesical immunotherapy to improve long term 
survival. 

Some studies suggest that the prognosis is 
related to the proportion of the micropapillary 


2.2 Urinary Bladder 


Fig.2.42 Microscopic 
features of high grade 
urothelial carcinoma with 
inverted growth 


component. Cases with a moderate or 
extensive micropapillary component are at 
high risk for having an advanced stage at pre- 
sentation. Cases with less than 10 % micro- 
papillary component and a surface 
micropapillary component have a high chance 
of detection at an early stage. 

e Micropapillary carcinoma is accompanied by 
noninvasive papillary or invasive urothelial 
carcinoma in 80 % of reported cases. The 
presence of a micropapillary component at the 
surface in bladder biopsy specimens is an 
unfavorable prognostic feature. In such cases 
deeper biopsies may prove useful, since mus- 
cle invasion is a significant concern in these 
cases. 

e Micropapillary carcinoma is composed of 
infiltrating slender delicate filiform processes 
or small tight papillary tumor cell clusters that 
lie within lacunae that resemble lymphovascu- 
lar spaces; however, no lining endothelial cells 
are demonstrable by immunohistochemistry 
in these small lacunar spaces. 

e Interobserver reproducibility for a diagnosis 
of IMPC remains moderate (kappa: 0.54). 
Although classification as IMPC among the 
10 “classic” IMPC cases was relatively uni- 
form (93 % agreement), the classification in 
the subset of 20 invasive urothelial carcino- 
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mas with extensive retraction and varying 
sized tumor nests was more variable. Multiple 
nests within the same lacunar space had the 
highest association with a diagnosis of classic 
IMPC (Figs. 2.43, 2.44, 2.45, and 2.46). 
Twenty-five percent of cases show glandular 
differentiation, and some authors consider it a 
variant of adenocarcinoma. Psammoma bod- 
ies are infrequent. True vascular and lym- 
phatic invasion is commonly demonstrable, 
and most cases show invasion of the muscula- 
ris propria or deeper. 

Metastases are common at the time of initial 
diagnosis. The main differential consideration 
is metastatic serous micropapillary ovarian 
carcinoma in women or mesothelioma in 
either gender. 

Expression of keratins by tumor cells of micro- 
papillary carcinoma is similar to that of typical 
urothelial carcinoma, but micropapillary carci- 
nomas are much more likely to express 
CA-125, suggesting that the micropapillary 
phenotype is a form of glandular differentia- 
tion. Micropapillary carcinoma also show pos- 
itive immunostaining for EMA, cytokeratins 7 
and 20, and Leu M-1 (CD-15). MUC1 expres- 
sion is seen in the stroma-facing aspect of the 
tumor cell groups, indicating a reversal of the 
normal cell orientation in these tumors. 


104 2 Tumors and Tumor-Like Conditions of Urinary Bladder, Renal Pelvis, Ureter and Urethra 


Fig. 2.43 Microscopic 
features of early micropapil- 
lary (superficial) urothelial 
carcinoma 


Fig.2.44 Microscopic 
features of invasive 
micropapillary urothelial 
carcinoma (low power) 


e ERBB2 amplification by FISH technology pancreas, colo-rectum, and salivary glands. 


is more frequently observed in micropapil- 
lary urothelial carcinoma than in conven- 
tional urothelial carcinoma. These patients 
have worse cancer-specific survival. It also 
provides a role for ERBB2 targeted 
therapy. 

Carcinomas with micropapillary histology 
have also been reported in the lung, breast, 


Clinical correlation is usually required, but the 
possibility of a bladder primary may be sug- 
gested if there is no obvious primary tumor at 
another anatomic site. Identification of an 
admixed urothelial carcinoma of more typical 
morphology or immunohistochemical support 
(CK7, CK20, and uroplakin III positivity) 
would be helpful. 
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Fig. 2.45 Microscopic 
features of invasive I 
micropapillary urothelial d 
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Urothelial carcinoma, microcystic variant 

e The microcystic variant of invasive urothelial 
carcinoma is characterized by microcysts, 
macrocysts, or tubular structures with cysts 
ranging from microscopic up to 2 cm in diam- 
eter (Fig. 2.47). 

e A recent report based on the clinicopathological 
features of 20 cases of microcystic urothelial 
bladder carcinoma showed the cysts were 
round—oval and of varying sizes; the periphery 
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of large cysts was frequently punctuated by 
many smaller cysts. The cysts were lined by uro- 
thelial, low columnar cells or by a single layer of 
flattened epithelium of low—intermediate nuclear 
grade. Focal high-grade conventional urothelial 
carcinoma was present in eight cases. 

e On follow-up, 60 % of patients died of disease at 
11-56 months. Univariate survival analysis 
showed no differences for microcystic carci- 
noma versus conventional urothelial carcinoma. 
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Fig. 2.47 Microscopic 
features of invasive 
microcystic carcinoma 
of the bladder 


e This variant of urothelial carcinoma may be 
confused with benign proliferations such as 
florid polypoid cystitis cystica and glandularis 
and nephrogenic metaplasia. 

e This pattern should be separated from the 
nested variant of urothelial carcinoma with 
tubular differentiation. 

e Rarely, microcystic variant may simulate 
Gleason 3 +3 prostatic adenocarcinoma show- 
ing negative prostate markers and positive for 
urothelial markers (CK7, CK20 and 
thrombomodulin). 

e Immunohistochemistry demonstrated variable 
positivity for cytokeratins 7 and 20, MUC1, 
MUCSAC, p63 and GATA3. Extent of expres- 
sion of Ki67, p53 and p27kip1 ranged from 20 
to 60 %, 10-40 % and 10-30 % of cells, 
respectively. 

Lymphoepithelioma-like (urothelial) carcinoma 

e Carcinoma that histologically resembles lym- 
phoepithelioma of the nasopharynx has been 
described in the urinary bladder, with fewer 
than 100 cases reported. It is more common in 
men than in women (3:1 ratio) and tends to 
occur in late adulthood (range: 52-81 years; 
mean: 69 years). 

e Most patients present with hematuria. The 
tumor is solitary and usually involves the 


dome, posterior wall, or trigone, often with a 
sessile growth pattern. Histologically, it may 
be pure or mixed with typical urothelial 
carcinoma, the latter being focal and incon- 
spicuous in some instances. 

Glandular and squamous differentiation may 
be seen. The epithelial component is com- 
posed of nests, sheets, and cords of undiffer- 
entiated cells with large pleomorphic nuclei 
and prominent nucleoli (Fig. 2.48). The cyto- 
plasmic borders are poorly defined, imparting 
a syncytial appearance. The background con- 
sists of a prominent lymphoid stroma that 
includes T and B lymphocytes, plasma cells, 
histiocytes, and occasional neutrophils or 
eosinophils. 

Epstein-Barr virus or human papilloma virus 
infection have not been identified in 
lymphoepithelioma-like carcinoma of the 
bladder. Immunohistochemistry reveals cyto- 
keratin immunoreactivity (cytokeratin AE1/3 
and cytokeratin 7) in the malignant cells, con- 
firming their epithelial nature. The epithelial 
cells are rarely positive or negative for cyto- 
keratin 20. Lelc cases have common Urovysion 
probes alteration and frequent p53 accumula- 
tions supporting a similar pathogenesis to 
conventional urothelial carcinoma. 
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Fig.2.48 Lymphoepi- 
thelioma-like carcinoma of 
the urinary bladder showing 
syncytial arrangement 

of the cells 


e The major differential diagnostic consider- 
ations are poorly differentiated urothelial car- 
cinoma with lymphoid inflammatory response, 
poorly differentiated squamous cell carci- 
noma, and lymphoma. Lymphoepithelioma- 
like bladder carcinoma has been found to be 
responsive to chemotherapy if the tumor is 
encountered in its pure form. 

e Although most reported cases occurring in the 
urinary bladder are associated with a relatively 
favorable prognosis when pure or predomi- 
nant, when lymphoepithelioma-like carcinoma 
is only focally present in an otherwise typical 
urothelial carcinoma, the prognosis is the same 
as that of patients with conventional urothelial 
carcinoma of the same grade and stage. 

Urothelial carcinoma, plamacytoid variant 

e It is composed of cells with a monotonous 
appearance mimicking lymphoma. The tumor 
cells were medium-sized, with eosinophilic 
cytoplasm and eccentric nuclei producing a 
plasmacytoid appearance. The differential 
diagnostic considerations include lymphoid 
reaction, lymphoma, multiple myeloma, uro- 
thelial carcinoma with rhabdoid feature, sig- 
net ring cell adenocarcinoma, paraganglioma, 
neuroendocrine carcinoma, melanoma, and 
rhabdomyosarcoma. 
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e Identification of an epithelial component by 


Immunohistochemistry confirms the diagno- 
sis. A series report of 11 cases showed that 
the plasmacytoid component comprised 
greater than 50 % of the tumor in eight cases, 
with two additional cases showing pure plas- 
macytoid carcinoma (Figs. 2.49, 2.50, and 
2.51). 

All patients had advanced-stage cancer 
(>pT3), and 73 % had lymph node metastases. 
On follow-up, 82 % of patients died of disease 
from 2 to 11 months, and two patients were 
alive with disease at 8 and 16 months. 

The architectural pattern of the tumor var- 
ied from solid expansile nests with discohe- 
sive cells to mixed solid and alveolar 
growth; a streaking discohesive architec- 
ture was additionally present in two cases 
(18 %). 

Rarely, a myxoid pattern can be present. 
Histologically, the individual tumor cells had 
an eccentrically placed nucleus and abundant 
eosinophilic cytoplasm reminiscent of plasma 
cells. Most neoplastic cells had nuclei of low 
to intermediate nuclear grade with occasional 
nuclear pleomorphism. Small intracytoplas- 
mic vacuoles were variably present in all 
cases. 
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Fig.2.49 Microscopic 
features of plasmacytoid 
urothelial carcinoma 


Fig.2.50 High power view 
of plasmacytoid urothelial 
carcinoma 


e Dyscohesive growth pattern and morphologi- 
cal features mimicking infiltrating lobular car- 
cinoma of the breast and diffuse carcinoma of 
the stomach have been described in some 


e Immunohistochemical staining demonstrated 
that both plasmacytoid and associated conven- 
tional urothelial carcinoma were positive for 
CK7, CK20, AE1/AE3, and EMA; CD138 


(marker of plasma cells) was positive in three 
cases. Ring-like structures are most consistent 
features in diagnosis. 

Artefactual expression of kappa light chains 
have been seen focally is some cases, a further 
confounding factor. 


cases, more frequently male patients with the 
mean age of 67 

All the cases showed single-cell diffusely infil- 
trative growth pattern. In some areas the tumor 
cells were arranged in linear single-cell files 
(Indian-file pattern) and in other areas there 
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Fig.2.51 Occasionally, 
plasmacytoid carcinoma 
shows myxoid stroma 


were solid sheets of dyscohesive cells. In all 
cases there were tumor cells showing promi- 
nent intracytoplasmic vacuoles. Half of 
reported cases also showed typical transitional 
cell carcinoma or carcinoma in situ. 

The tumor cells expressed cytokeratin 20 but 
not estrogen receptor, and some were negative 
for E-Cadherin. Currently, most authorities 
place discohesive growth pattern as a form of 
plasmacytoid variant of bladder cancer. 


Urothelial carcinoma, clear cell (glycogen-rich) 


variant 

Up to two-thirds of urothelial carcinoma cases 
have foci of clear cell change resulting from 
abundant glycogen. The glycogen-rich clear 
cell “variant” of urothelial carcinoma, recently 
described, appears to represent the extreme 
end of the morphologic spectrum. 

It consists predominantly or exclusively 
of cells with abundant clear cytoplasm 
(Fig. 2.52). Tumor cells show positive immu- 
nostaining for cytokeratin 7. 

Recognition of this pattern avoids confusion 
with clear cell adenocarcinoma of the bladder 
and metastatic clear cell carcinoma from the 
kidney or prostate. Cytoplasmic clearing as a 
result of thermal artifact in transurethral resec- 
tions should not be mistaken for this variant of 
bladder cancer. 
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Urothelial carcinoma, lipid cell variant 
e Lipid cell variant is a rare neoplasm defined as 


an urothelial carcinoma which exhibits transi- 
tion to a cell type resembling signet-ring lipo- 
blasts (Figs. 2.53 and 2.54). 

A recent report based on 27 cases showed that 
the lipid cell component varied from 10 to 
50 % of the tumor specimen. Pathologic stage 
at diagnosis was Ta (n=1), T1 (n=2), T2, (at 
least n=7), T3a (n=4), T3b (n=8), and T4a 
(n=5). Sixteen of the patients died of disease 
from 16 to 58 months (mean, 33 months). 
The architectural pattern of the tumor varied 
from solid expansile to infiltrative nests. The 
large epithelial tumor cells had an eccentri- 
cally placed nucleus and abundant vacuolated 
cytoplasm resembling signet ring lipoblasts. 
Mucin stains were negative in all cases. Most 
neoplastic cells had nuclei of intermediate 
nuclear grade with occasional nuclear 
pleomorphism. 

Immunohistochemical staining demonstrated 
that the lipid cell component was positive for 
cytokeratins 7, 20, CAM5.2, high-molecular- 
weight (34BE12) and AE1/AE3, epithelial 
membrane antigen, and thrombomodulin; 
vimentin and S-100 protein were negative. 
The loss of heterozygosity (LOH) analysis 
was performed on eight cases. The LOH 
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Fig.2.52 Urothelial 
carcinoma with glycogen- 
type clear cells 


Fig.2.53 Lipid variant of 
urothelial carcinoma (low 
power) 


results were the same for lipid variant and 
concurrent conventional urothelial 
carcinoma. 

Electron microcopy analysis based on two 
cases supported lipid content in tumor cells. In 
limited samples, lipid cell variant urothelial 
carcinoma may be misdiagnosed as liposar- 
coma, sarcomatoid carcinoma (carcinosar- 
coma) with a liposarcomatous component, or 
signet ring cell carcinoma. The finding of lipid 


cells immunoreactive for epithelial markers 
can be very useful in this setting. 


Urothelial carcinoma with syncytiotrophoblastic 


giant cells 

Syncytiotrophoblastic giant cells are present 
in up to 28 % of urothelial carcinoma cases, 
producing substantial amounts of immunore- 
active beta-human chorionic gonadotropin 
(HCG) indicative of syncytiotrophoblastic dif- 
ferentiation (Fig. 2.55). 
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Fig.2.54 Lipid variant of 
urothelial carcinoma (high 
power) 


Fig.2.55 Urothelial 
carcinoma with trophoblastic 
differentiation 


¢ The number of HCG-immunoreactive cells is 
inversely associated with cancer grade. 
Secretion of HCG into the serum may be asso- 
ciated with a poor response to radiation 
therapy. 

e The most important differential diagnostic 
consideration is choriocarcinoma whose diag- 
nosis may require a high copy number of the 
isochromosome 12p as seen by FISH, thus 
supporting germ cell differentiation. HCG 


expression in poorly differentiated urothelial 
carcinoma without overt syncytiotrophoblas- 
tic differentiation probably represents a meta- 
plastic phenomenon. It seems likely previously 
reported “primary choriocarcinomas of the 
bladder” represent urothelial carcinoma with 
syncytiotrophoblasts. 


Urothelial Carcinoma with Small Tubules 
e Although a prominent tubular component may 


accompany a nested carcinoma, some urothelial 


112 2 Tumors and Tumor-Like Conditions of Urinary Bladder, Renal Pelvis, Ureter and Urethra 


Fig. 2.56 Urothelial 
carcinoma with small tubules 
lined by attenuated urothelial 
cells 


carcinomas may have an almost exclusive 
component of small- to medium-sized, round 
to elongated tubules that may be misdiagnosed 
as nephrogenic adenoma, adenocarcinoma, or 
cystitis glandularis (Fig. 2.56). 

Furthermore, the tubules of urothelial carci- 
noma are lined by attenuated urothelial cells, 
in contrast to the varying admixture of cuboi- 
dal, columnar, and occasionally flattened cells 
that line the tubules of nephrogenic adenoma. 
Urothelial carcinoma with small tubules may 
be widely invasive despite their deceptively 
bland histology. 

The significance of this pattern is unclear 
given the rarity of cases, but some of these 
cases occur in conjunction with the nested pat- 
tern and are widely invasive and have an 
aggressive outcome because of their high 
stage at presentation. 

Similar to the nested variant, the chief reason 
for the awareness of this morphological vari- 
ant of urothelial carcinoma is not to mistake it 
in superficial biopsies as a benign glandular 
proliferative lesion. Some authors believe that 
urothelial carcinoma with small tubules 
should be considered within the spectrum of 
nested carcinoma. 

The differential diagnosis with an extension of 
a prostatic carcinoma is often also a consider- 


ation but is easily handled by immunohisto- 
chemistry prostate-specific antigen (PSA), 
prostatic-specific acid phosphatase (PSAP): 
positive in prostate cancer; CK20, high- 
molecular-weight cytokeratin; and p63: posi- 


tive in more than half of urothelial 


carcinomas. 


Urothelial Carcinoma with myxoid stroma 
e This is a recently described entity with myx- 


oid stroma and chordoid-like morphology 
characterized by prominent cellular cording 
and associated myxoid stromal matrix, a pat- 
tern that may resemble extraskeletal myxoid 
chondrosarcoma (Figs. 2.57 and 2.58). 

These carcinomas maintain an immunopheno- 
type characteristic of urothelial carcinoma and 
usually present with high-stage disease. The 
patients’ ages ranged from 50 to 85 years 
(mean: 68 years); there were eight males and 
four females. Morphologically, each case had 
at least focal areas in which acellular myxoid 
stroma was associated with the carcinoma 
cells. 

Occasionally, cells were arranged into cords 
closely mimicking extraskeletal myxoid 
chondrosarcoma, chordoma, mixed tumor/ 
myoepithelioma of soft tissue, and yolk sac 
tumor. All 12 cases had foci of typical urothe- 
lial carcinoma present at least focally. 
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Fig.2.57 Urothelial 
carcinoma with myxoid 
stroma showing a mucinous 
appearance 
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Fig.2.58 Urothelial 
carcinoma with myxoid 
stroma showing a chordoid- 
like pattern 


e Immunophenotypically, these tumors show 
strong immunoreactivity for p63 (nuclear) and 
CK34BE12 (cytoplasmic). 

e Immunostains for CK20, calponin, glial fibril- 
lary acidic protein, oncofetal protein glypican- 
3, and brachyury and were negative in the seven 
cases studied, whereas S-100 protein had focal 
staining (<5 %) in one case. The myxoid stro- 
mal component was diffusely colloidal iron and 
Alcian blue positive; periodic acid—Schiff was 


negative in all eight cases, whereas mucicar- 
mine was focally positive in only two of eight 
cases. Most cases were high stage and 75 % 
with nodal sampling had metastatic disease. 
Nine of 12 patients had available follow-up: 
two were dead of disease (1 and 10 months), 
four were alive with disease (5-8 months) 
with distant metastasis in three, and three had 
no evidence of disease at last follow-up (2-120 
months). 
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Fig.2.59 Sarcomatoid FE / me &. 
carcinoma with atypical ; SS be 
spindle cells Sa Sau 


Fig.2.60 Spindle cells in 
sarcomatoid carcinoma are 
positive for cytokeratin 


Sarcomatoid carcinoma 
e The term sarcomatoid carcinoma applies 


ported by molecular data and morphogic evi- 
dence (Figs. 2.59, 2.60, and 2.61). 
when a malignant neoplasm exhibits morpho- ¢ Sarcomatoid transformation has been 


logic or immunohistochemical evidence of 
both epithelial and mesenchymal differentia- 
tion. Heterologous elements may be present 
and should be acknowledged in the pathology 
report. We postulate that sarcomatoid carci- 
noma is a common final pathway of all forms 
of epithelial bladder tumors, a hypothesis sup- 


observed in various epithelial tumor of the uri- 
nary bladder, including conventional urothe- 
lial carcinoma, small cell carcinoma, 
adenocarcinoma, squamous cell carcinoma, 
large cell neuroendocrine carcinoma. 

Various terms have been used for these neo- 
plasms, including carcinosarcoma, sarcomatoid 
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Fig.2.61 Sarcomatoid 
carcinoma with heterologous 
(osteosarcoma) differentiation 


carcinoma, pseudosarcomatous transitional 
cell carcinoma, malignant mesodermal mixed 
tumor, spindle cell carcinoma, giant cell carci- 
noma, and malignant teratoma. 

In some reports, both carcinosarcoma and sar- 
comatoid carcinoma are included under the 
term “sarcomatoid carcinoma”. In others they 
are regarded as separate entities. There is 
widespread consensus that the most appropri- 
ate term for all of these neoplasms is sarcoma- 
toid carcinoma. We prefer to use the term 
sarcomatoid carcinoma for the majority of 
cases in which there is a spindle cell compo- 
nent with positive vimentin staining. Some 
may use the term carcinosarcoma for cases 
with identifiable heterologous elements on 
hematoxylin and eosin stained sections or 
positive staining for markers of specific mes- 
enchymal differentiation. 

Both diagnostic categories appear to be varia- 
tions of the same neoplastic transformation 
process and have the same clinical features 
and prognosis. 

Sarcomatoid carcinoma represents approxi- 
mately 0.3 % of bladder carcinomas. The most 
frequent presenting symptoms are hematuria, 
dysuria, nocturia, acute urinary retention, and 
lower abdominal pain. The mean patient age is 
66 years (range 50-77 years). In some patients, 


there is a history of carcinoma treated by radi- 
ation, or exposure to cyclophosphamide 
therapy. 

The presence of specific types of differen- 
tiation of the spindle cell component does 
not influence the prognosis, but sarcomatoid 
carcinoma is usually high grade, biologically 
aggressive and associated with a poor progno- 
sis. Pathological stage is the best predictor of 
survival in sarcomatoid carcinoma. 


Pathology 
e The gross appearance is characteristically 


“sarcoma-like,” with a dull gray fleshy cut sur- 
face and infiltrative margins. The tumors are 
often polypoid and tend to form large intra- 
luminal masses. Microscopically, sarcomatoid 
carcinoma is composed of a urothelial, glan- 
dular or small cell epithelial component show- 
ing variable degrees of differentiation. 
Carcinoma in situ is present in 30 % of cases 
and occasionally is the only apparent epithe- 
lial component. A small subset of sarcomatoid 
carcinomas may have a prominent myxoid 
stroma. 

The mesenchymal component most frequently 
observed is an undifferentiated high grade 
spindle cell neoplasm. The most common het- 
erologous element is osteosarcoma, followed 
by chondrosarcoma, rhabdomyosarcoma, 
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leiomyosarcoma, liposarcoma, angiosar- 
coma or multiple types of mesenchymal 
differentiation. 


Differential diagnosis and immunohistochemistry 


Sarcomatoid carcinoma is characterized by 
strong staining with keratins (AE1/AE3, 
CAM5S.2) and/or epithelial membrane antigen 
with coexpression of vimentin in the majority 
of cases. In contrast to smooth muscle neo- 
plasms, actin and desmin are typically nega- 
tive. However, sarcomatoid carcinomas with 
heterologous differentiation may rarely be 
encountered and in this situation expression of 
other mesenchymal markers such as actin, 
desmin, S-100 protein may be observed. 
Sarcomatoid carcinoma of the urinary bladder 
is usually biphasic, composed of both epithe- 
lial and mesenchymal elements. In cases 
exclusively composed of spindle cells, the 
main differential diagnostic consideration is 
sarcoma, particularly leiomyosarcoma. In 
view of the rarity of primary bladder sarcoma, 
any malignant spindle cell tumor in the uri- 
nary bladder in an adult be considered sarco- 
matoid carcinoma until proven otherwise. 
Cytokeratin immunostaining may be helpful 
in this setting. One should also bear in mind 
that focal cytokeratin immunoreactivity may 
be seen in smooth muscle tumors and pseudo- 
sarcomatous myofibroblastic proliferations. 
Smooth muscle tumors are additionally immu- 
noreactive for desmin and vimentin, even 
when they express cytokeratin antigens. 
Sarcomatoid carcinoma with prominent myx- 
oid and sclerosing stroma may be mistaken for 
pseudosarcomatous myofibroblastic tumor, 
postoperative spindle cell nodule, or urothelial 
carcinoma with pseudosarcomatous stroma. 
The presence of slit-like vessels and the 
absence of mitotic figures and significant 
cytologic atypia favor the diagnosis of benign 
lesion. 


Molecular genetics 


Recent molecular studies strongly argue for a 
monoclonal origin of both the epithelial and 
mesenchymal components in sarcomatoid car- 
cinoma and carcinosarcoma. These two cate- 
gories have similar clinical characteristics, 


including patient age, gender presentation and 
outcome. 

A recent analysis of 30 sarcomatoid urothelial 
carcinomas for X-chromosome inactivation sta- 
tus as well as loss of heterozygosity (LOH) has 
shed light on the pathogenesis of this tumor. 
Results of this study found identical patterns of 
allelic loss in the carcinomatous and in the sarco- 
matous components, identified at four of six 
polymorphic microsatellite markers where 
genetic alterations occur frequently in urothelial 
carcinomas, including D8S261 (86 %), D9S177 
(75 %), IFNA (57 %), and D11S569 (78 %) loci. 
Furthermore, discordant allelic loss of micro- 
satellite markers was also found at the various 
sites as the bladder tumors underwent malig- 
nant progression leading to genetic divergence 
of high grade anaplastic malignancies follow- 
ing the initial neoplastic transformation. 
Additionally, the study found the same pattern 
of nonrandom X-chromosome inactivation in 
both carcinomatous and sarcomatous compo- 
nents in 5 of 8 female patients. 

The identical X-chromosome inactivation and 
significant concordance of LOH support the 
contention that both carcinomatous and sarco- 
matous tumor components arise from a mono- 
clonal primordial cell. Clonal divergence may 
occur during tumor progression and lead to 
differentiation into mesenchymal as well as 
epithelial phenotypes. 


Small cell carcinoma 


Small cell carcinoma is a malignant neoplasm 
derived from the urothelium which mimics its 
pulmonary counterpart (discussed later in this 
chapter, page ). It often co-exists with conven- 
tional urothelial carcinoma, squamous carci- 
noma, and adenocarcinoma or sarcomatoid 
carcinoma. 


Urothelial carcinoma with rhabdoid features 


A variety of tumors with rhabdoid differentia- 
tion have been described in the literature. Very 
few cases have been described in the urinary 
tract, mainly in the bladder. 

In all cases, the rhabdoid component was 
admixed with other components, including 
conventional urothelial carcinoma, sarcoma- 
toid carcinoma, and/or small cell carcinoma. 
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Fig.2.62 Microscopic 
features of rhabdoid tumor of 
the urinary bladder 


Fig.2.63 Rhabdoid tumor 
cells express cytokeratin in a 
dot-like manner 


e Rhabdoid cells have abundant eosinophilic 


e Rhabdoid cells typically lack INI1 reactivity. 
cytoplasm, vesicular nuclei, and prominent Large cell undifferentiated carcinoma 


nucleoli. they show positive immunostaining ¢ Large cell undifferentiated carcinoma is more 


for cytokeratin markers (epithelial membrane 
antigen, CAMS5.2, and AE1/3) (Figs. 2.62 and 

3). These tumors are highly aggressive: 
50 % of patients die of bladder cancer shortly 
after the diagnosis. 


common in the lung but has been described in 
other organs as a rare and aggressive disease. 
Large cell undifferentiated carcinoma of the 
urinary bladder refers to carcinomas that are 
composed of sheets or isolated undifferentiated 
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cells that do not fit into urothelial, squamous, 
adenocarcinoma, or any other recognized cate- 
gory of bladder carcinoma. 

e These tumors are rare and if present in a meta- 
Static site, the histology would not suggest a 
urothelial primary. A recent report presented 
the clinicopathologic features of eight cases of 
large cell undifferentiated bladder carcinoma. 
These tumors are characterized by sheets of 
large polygonal or round cells with moderate 
to abundant cytoplasm and distinct cell bor- 
ders. The architectural pattern of the tumor 
varied from infiltrating tumor to solid expans- 
ile nests (Figs. 2.64, 2.65, and 2.66). 

e Immunohistochemical staining demonstrated 
that large cell undifferentiated cases were pos- 
itive for AE1/AE3 and CK7. CAMS.2, CK20, 
thrombomodulin, and uroplakin III were posi- 
tive in some cases. Other immunohistochemi- 
cal markers performed in the differential 
diagnosis context included a-fetoprotein, 
BhCG, PSA, vimentin, synaptophysin, and 
chromogranin, and all were negative. 

e Large cell undifferentiated is an aggressive 
variant of urothelial carcinoma that presents at 
an advanced stage with poor prognosis. In a 
series of eight cases, all patients had advanced- 


stage cancer (>pT3), and seven (88 %) had 
lymph node metastases. 

e Six patients died of disease from 5 to 26 
months and two patients were alive with 
metastases at 6 and 14 months. The prognosis 
of large cell undifferentiated carcinoma was 
compared with conventional urothelial carci- 
noma of similar stages showing survival dif- 
ferences (p=0.0004). 

Osteoclast-rich Undifferentiated Carcinoma 

e Osteoclast-rich “giant cell tumors” or “osteo- 
clastoma-like giant cell tumors” have been 
reported in many organs. Fewer than 20 cases 
of a similar spectrum have been reported in 
the bladder, most as case reports (Figs. 2.67 
and 2.68). 

e A large majority of patients reported in case 
reports that have adequate follow-up also had 
documented metastatic disease or cancer 
death. The tumors are composed of mononu- 
clear cells (frequently positive for epithelial 
markers) with a spectrum of atypia, including 
marked pleomorphism, and _ osteoclast-like 
giant cells (positive CD68, CD51, and CD54), 
and recognizable usual urothelial neoplasia 
(CIS, papillary, or invasive carcinoma) in 
varying proportions. 
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Fig.2.65 Cellular features 
in large cell undifferentiated 
bladder carcinoma 


Fig.2.66 CK 20 expression 
in large cell undifferentiated 
bladder carcinoma 


e These mononuclear cells may stain for pancy- with osteoclast-type giant cell reaction (see 
tokeratin, EMA, CAMS.2, and CK7; and the discussion below). 
rarely for S-100 protein, actin, desmin, and Pleomorphic Giant Cell Carcinoma 
p53. These tumors should be distinguished ¢ Pleomorphic giant cell carcinoma is a rare 
from urothelial carcinoma with syncytiotro- form of bladder cancer recognized by the cur- 
phoblastic giant cells and urothelial carcinoma rent WHO classification of urologic tumors. It 
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Fig.2.68 CD68 is positive 
in osteoclast-cells in 
osteoclast-type of undifferen- 
tiated bladder carcinoma 


is an aggressive variant of urothelial carci- ¢ Histologically, giant, bizarre, anaplastic cells 


noma associated with poor prognosis that 
presents at an advanced stage. 

A recent study based on eight cases showed 
that the The architectural pattern of the tumor 
varied from infiltrating pleomorphic tumor 
with bizarre giant cells to solid expansile nests 
with discohesive growth pattern; a hypocellu- 
lar desmoplastic stromal response was present 
in 25 %, with single cells in sclerotic stroma. 


with frequent typical or atypical mitotic fig- 
ures were present in all cases Seven mixed 
cases had concurrent conventional high-grade 
urothelial carcinoma. Variable sized intracyto- 
plasmic vacuoles were present in two cases 
(Fig. 2.69). 

All patients had advanced-stage cancer 
(>pT3); and six (75 %) had lymph node metas- 
tases. Immunohistochemical staining demon- 
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Fig.2.69 Microscopic 
features of pleomorphic giant 
cell carcinoma 


strated that both pleomorphic giant cell and œ Partly intact urothelial carcinoma nests con- 


associated conventional urothelial carcinoma 
were positive for CK7, CAM5.2, AE1/AE3, 
and EMA. P63, thrombomodulin, and uropla- 
kin II were positive in six, three, and two 
cases, respectively. 

On follow-up, five patients died of disease 
from 6 to 17 months, and two patients were 
alive with metastases at 11 and 19 months. The 
main differential diagnosis includes giant cell 
carcinoma in the lung or from other uncom- 
mon anatomic locations, and this is currently 
based on clinical means. In limited samples, 
pleomorphic giant cell carcinoma may be mis- 
diagnosed as sarcoma, a pitfall of paramount 
importance for its clinical management. 


Pseudoangiosarcomatous Urothelial Carcinoma 
e The pseudoangiosarcomatous pattern recently 


described in bladder cancer is unique for its 
striking morphologic resemblance to angio- 
sarcoma. It is more frequently seen in males 
ranging in age from 47 to 87 years. 
Histologically, the pseudoangiosarcomatous 
carcinomas were characterized by tumor cell 
discohesion and lysis that created pseudolu- 
mina formations surrounded by attached resid- 
ual tumor cells. Detached degenerating tumor 
cells variably admixed with inflammatory cells 
were common in the false lumina (Fig. 2.70). 


tained irregular or cleft-like spaces and disinte- 
grating tumor cells with stretched intercellular 
bridges. The tumor was commonly associated 
with a dense collagenous matrix, often sur- 
rounding the lytic nests. Similar tumor cell dis- 
cohesion and breakdown were observed in 3 
tumors with foci of squamous cell differentia- 
tion, distinguished by the presence of dyskera- 
tosis and keratin formation. 

Other associated non pseudoangiosarcoma- 
tous carcinoma components included conven- 
tional urothelial carcinoma, squamous 
differentiation, sarcomatoid spindle cell carci- 
noma, small cell carcinoma, micropapillary 
carcinoma, and glandular differentiation. 

The pseudoangiosarcomatous urothelial carci- 
nomas were all diffusely CK7 positive, most 
were GATA3 positive, and none expressed 
vascular-associated markers. All tumors were 
high stage at cystectomy. Follow-up data 
available in 6 cases revealed a poor outcome 
with an overall median survival of 8.5 months. 


Urothelial carcinoma with prominent stromal 


reaction 

Infiltrating urothelial carcinoma may be asso- 
ciated with a variety of stromal reactions. 
There may be a pseudosarcomatous stroma, 
which rarely displays sufficient cellularity, 
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Fig.2.70 The pseudoangio- 
sarcomatous carcinoma 
shows tumor cell discohesion 
that creates pseudolumina 


cytologic atypia, spindle cell proliferation or 
myxoid appearance to raise serious concern 
about sarcomatoid carcinoma. 

The stromal cells in these circumstances are 
invariably cytokeratin negative or only 
focally positive. Tumor-associated osseous 
or chondroid metaplasia is present in some 
cases of urothelial carcinoma and its metas- 
tases. This stromal reaction may be difficult 
to differentiate from osteosarcoma or 
chondrosarcoma. 

The metaplastic bone or cartilage is histologi- 
cally benign, and the presence of osteoclast- 
like giant cells in cases of invasive high-grade 
urothelial carcinoma is uncommon. The giant 
cells had abundant eosinophilic cytoplasm and 
numerous small, round, regular nuclei. These 
giant cells displayed immunoreactivity for 
vimentin and CD68 but not for epithelial 
markers. 

The presence of osteoclast-like giant cells 
does not appear to influence prognosis. An 
inflammatory cell response in the stroma adja- 
cent to invasive tumors is relatively common. 
This response usually takes the form of a lym- 
phocytic infiltrate with a variable admixture of 
plasma cells. Generally, this cellular reaction 
is mild to moderate, but occasionally it may be 
intense. Sometimes, a neutrophilic response is 
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observed, with or without extensive eosino- 
philic infiltration. 

There is evidence suggesting that carcinomas 
occurring in the absence of a cellular immune 
response are likely to behave more aggres- 
sively. In a recent study, intense inflammation 
in bladder carcinoma was indicative of a good 
prognosis. Exclusion of lymphoepithelioma- 
like carcinoma of the urinary bladder is impor- 
tant when there is extensive inflammation in 
the stroma. 


2.2.4 Benign Urothelial Neoplasms 


Urothelial papilloma 
e Urothelial papilloma is a benign exophytic 


urothelial neoplasm that typically occurs in 
patients less than 50 years of age. The male to 
female ratio is 2:1. The most common symp- 
tom is hematuria. Most tumors are located 
near the ureteric orifices. Urothelial papilloma 
may recur. However, recurrent papilloma does 
not progress. 

Using the restrictive diagnostic criteria recom- 
mended by the WHO, urothelial papilloma 
represents less than | % of papillary urothelial 
neoplasms. Urothelial papilloma is composed 
of a delicate fibrovascular core covered by 
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Fig.2.71 Microscopic 
features of urothelial 
papilloma 


Fig.2.72 Urothelial 
papilloma with xanthoma 
cells 


cytologically and architecturally normal uro- 
thelium with no more than 7 layers of cells 
(Fig. 2.71). 

The superficial cells are often prominent 
and may have vacuolization of the cyto- 
plasm, eosinophilic syncytial morphology, 
apocrine-like morphology, or may demon- 
strate mucinous metaplasia. Mitotic figures 
are absent to rare and, if present, are located 
in the basal cell layer (Fig. 2.71). 


The stroma may show edema and/or inflam- 
matory cells. Rare cases show dilated lym- 
phatics within the fibrovascular fronds. 
Occasionally, foamy histiocytes accumulate 
within the fibrovascular stalks (Xanthoma 
cells) (Fig. 2.72). Secondary budding of small 
fronds from larger simple primary papillary 
fronds is commonly observed. 

Papilloma is a diploid tumor with a low prolif- 
eration rate, undetectable or very limited p53 


124 2 Tumors and Tumor-Like Conditions of Urinary Bladder, Renal Pelvis, Ureter and Urethra 


Fig.2.73 Diffuse 
papillomatosis 


accumulation, and frequent fibroblast growth 
factor receptor 3 (FGFR3) mutation (75 % of 
cases). Cytokeratin 20 expression is limited to 
the superficial (umbrella) cells. 

Diffuse papillomatosis is applicable when the 
mucosa is extensively involved by multiple 
small delicate papillary processes, creating a 
velvety cystoscopic appearance. These papil- 
lary structures are covered by normal urothe- 
lium with no cytological atypia It seems to be 
a florid variant of urothelial papilloma with 
potential for recurrence (Fig. 2.73). 


Inverted papilloma 
e Inverted papilloma is usually found in males 


in the sixth or seven decade of life. The male- 
to-female ratio is 7:1. Hematuria and obstruc- 
tive symptoms are the most common 
symptoms at presentation. The majority of 
inverted papillomas develop in the region of 
the trigone and bladder neck. Some cases may 
be multifocal. The incidence of multiplicity 
ranges from 1.3 to 4.4 %. 

Histologically, inverted papilloma shows an 
inverted growth pattern, usually composed of 
anastomosing islands and trabeculae of histo- 
logically and cytologically normal urothelial 
cells invaginating from the surface urothelium 
into the subjacent lamina propria but not into 
the muscularis propria. 


Two main morphologically distinct variants, tra- 
becular and glandular have been described. The 
trabecular variant is composed of anastomosing 
cords and trabeculae of urothelial cells invagi- 
nating the lamina propria at various angles. 
These invaginating structures demonstrate 
mature urothelium centrally, with darker and 
palisading basal cells peripherally, usually 
surrounded by fibrotic stroma without marked 
inflammation. 

The glandular variant, has considerable mor- 
phologic overlap with florid cystitis glandularis, 
and is not widely accepted as a diagnostic entity. 
Within the spectrum of findings in inverted 
papilloma, vacuolization and foamy xantho- 
matous cytoplasmic changes may be seen. 
These “clear cells” may be concentrated 
within distinct regions of the tumor, but more 
frequently are diffusely intermingled with 
usual inverted papilloma cells. 

Foci of non-keratinizing squamous metaplasia 
and neuroendocrine differentiation have been 
reported. Mitotic figures are either absent or 
rare. Some cases may demonstrate focal minor 
cytologic atypia that is likely degenerative in 
nature and has no clinical significance. 
Inverted papilloma may coexist with carci- 
noma, and it is most important to differentiate 
inverted papilloma from urothelial carcinoma 
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Fig.2.74 Microscopic 
features of inverted 
papilloma covered by 
non-neoplastic urothelium 


Fig.2.75 Microscopic 
features of inverted 
papilloma with variable sized 
nests 


with inverted growth pattern. Such distinction 
may be difficult, especially in limited biopsy 
specimens or when interpretation is con- 
founded by crush artifact. 

Inverted papilloma usually exhibits orderly 
maturation of invaginated trabeculae and 
cords, composed of spindling and peripherally 
palisading cells. In contrast, urothelial carci- 
noma with inverted growth pattern often has 
thick and irregular tumor columns with transi- 
tion to more solid nests (Figs. 2.74, 2.75, 2.76, 
2.77, 2.78, and 2.79). 

Additionally, the presence of an exophytic 
papillary component and unequivocal tumor 


invasion in the lamina propria or muscularis 
propria justify a diagnosis of inverted urothe- 
lial carcinoma. Marked cytological atypia, 
including nuclear pleomorphism, nucleolar 
prominence, and abundant mitotic activity 
further support a diagnosis of malignancy. 

In a large series of 75 patients, all but one 
patient had an uneventful course without 
either tumor recurrence or progression to uro- 
thelial malignancy during a mean followup of 
68 months. Consequently, transurethral resec- 
tion of inverted papilloma is adequate treat- 
ment, and surveillance protocols as rigorous 
as those employed in the management of 
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Fig.2.76 Microscopic 
features of inverted 
papilloma hyperplastic type 


Fig.2.77 Trabecular 
appearance of inverted 
papilloma 


urothelial carcinoma seem unnecessary for 
this benign entity. 

It has been well documented by the finding of 
nonrandom inactivation of X-chromosomes 
that inverted papilloma is a clonal neoplasm 
that arises from a single progenitor cell. The 
incidence of loss of heterozygosity in inverted 
papilloma is low (8—10 %) and contrasts with 
the high frequency of loss of heterozygosity 
(29-80 %) in urothelial carcinoma and papil- 
lary urothelial neoplasm of low malignant 
potential. The low frequency of allelic loss in 


inverted papilloma is similar to that of normal 
urothelium. 

In addition, a recent study based on 20 cases 
of inverted papilloma in the urinary tract eval- 
uated mutations of FGFR3 (exons 7, 10, and 
15) and TP53 genes by DNA sequencing in 
these cases. Point mutations of the FGFR3 
gene were identified in 45 % (9 of 20) of 
inverted papillomas with four cases exhibiting 
mutations at multiple exons. Seven cases had 
exon 7 mutations containing R248C, S249T, 
L259L, P260P, and V266M. Two cases had 
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Fig.2.78 Inverted papilloma 
with spindle cells nest 


Fig.2.79 Inverted papilloma 
with non-keratinizing 
squamous metaplasia and 
globlet cells 


exon 10 and 15 mutations including A366D, 
H412H, E627D, D641N, and H643D; five 


Squamous papilloma 
e Squamous papilloma is a rare benign neo- 


cases had N653H. 

The most frequent mutation was identified at 
R248C. None of the inverted papillomas 
exhibited mutations in TP53. The markedly 
reduced frequency of loss of heterozygosity, 
the absence of TP53 mutations, and the pat- 
tern of FGFR3 mutations in inverted papil- 
loma as compared to that of urothelial 
carcinoma suggest that inverted papilloma 
does not harbor the key genetic abnormalities 
that predispose to the development of urothe- 
lial carcinoma and may indicate that these 
entities arise through separate and distinct 
pathogenetic mechanisms. 


plasm; it may represent the squamous coun- 
terpart of urothelial papilloma. It is unrelated 
to human papillomavirus infection. It usually 
occurs in elderly women and followed a 
benign clinical course. 

Histologically, it is composed of papillary 
cores with overlying benign squamous epithe- 
lium. These tumors are diploid with undetect- 
able or very limited nuclear p53 accumulation. 


Papillary Urothelial Hyperplasia 
e Recent data suggest that papillary hyperplasia 


may be an early low-grade papillary neo- 
plasm. Papillary urothelial hyperplasia typi- 
cally occurs in patients with either a prior or 
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Fig. 2.80 Papillary 
hyperplasia of the urinary 
bladder is currently viewed 
as an early papillary 
carcinoma 


concurrent low-grade papillary urothelial neo- 
plasia. Most patients are men with a mean age 
of 67 years. These lesions are characterized by 
undulating folds of urothelium that lack cyto- 
logic atypia and fibrovascular cores. 
Cytologically, the cells in papillary hyperplasia 
lack atypia and maintain nuclear polarity. There 
may be increased vascularity in the stroma at 
the base of the papillary folds (Fig. 2.80). 
Papillary urothelial hyperplasia with varying 
degrees of atypia, ranging from dysplasia to flat 
carcinoma in situ (atypical papillary urothelial 
hyperplasia), have been reported. On follow up, 
most of these patients developed high-grade 
urothelial neoplasms. This lesion is best con- 
sidered as an urothelial carcinoma in situ with 
papillary architecture or as non-invasive (Ta) 
high grade papillary urothelial carcinoma. 


2.2.5 Glandular Neoplasms 


Villous Adenoma 
e Villous adenoma is an uncommon benign 


glandular epithelial neoplasm with exophytic 
growth that is often associated with urachal 
adenocarcinoma. Patients often present with 
hematuria and/or  irritative symptoms. 
Mucusuria may be present in rare cases. There 


is no apparent gender predominance. The 
tumor usually occurs in elderly patients (mean 
age, 65 years; range, 23—94 years) with a pre- 
dilection for the urachus, dome, and trigone of 
the urinary bladder. Its cystoscopic appear- 
ance is that of an exophytic tumor. 
Histologically, villous adenoma of the bladder 
is identical to villous adenoma of the colon, 
with columnar mucin-filled goblet cells lining 
delicate fibrovascular stalks (Fig. 2.81). 
Nuclear findings include pseudo-stratification, 
crowding, occasional prominent nucleoli and 
hyperchromasia, as in the colon. 

Villous adenomas of the bladder show positive 
immunostaining for cytokeratin 20 (100 % of 
cases), cytokeratin 7 (56 %) and carcinoem- 
bryonic antigen (89 %). Acid mucin is demon- 
strable in 78 % of cases with Alcian blue 
periodic acid-Schiff stain. Patients with an 
isolated villous adenoma have an excellent 
prognosis, but progression to adenocarcinoma 
appears to occur in 21-33 % of cases. 

The differential diagnosis includes adenocar- 
cinoma of bladder. Villous adenomas of the 
bladder may coexist with in situ and invasive 
adenocarcinoma, a confounding diagnostic 
factor. On limited sampling there may be only 
changes of villous adenoma. Therefore, the 
entire specimen should be processed to 
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Fig.2.81 Villous adenoma 
of the urachus 


Table 2.15 Histologic variants of adenocarcinoma of the 
urinary bladder 

Adenocarcinoma, not otherwise specified (NOS) 

Enteric (colonic type) 

Signet ring cell 

Mucinous/colloid 

Clear cell 

Hepatoid 

Mixed 

Urachal 


exclude invasive disease and a caution note 
added to the report. 

Adenocarcinoma 

e Adenocarcinoma is defined as a malignant 
neoplasm derived from the urothelium show- 
ing histologically pure glandular phenotype. It 
accounts for 0.5-2 % of all malignant bladder 
tumors. Adenocarcinoma of the urinary blad- 
der occurs more commonly in males than in 
females with a peak incidence in the sixth 
decade of life. Patients typically present with 
hematuria (Table 2.15). 

e Two major categories have been recognized: 
those arising in the bladder proper and those 
arising from urachal remnants. Approximately 
one-third arise in the urachus. Recent molecu- 
lar evidence suggest that intestinal metaplasia 
is a putative precursor for adenocarcinoma. 
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Fig. 2.82 Bladder adenocarcinoma of the enteric type 


e Adenocarcinoma of the bladder may show dif- 


ferent histologic growth patterns.: (i) enteric 
(colonic) type, (ii) adenocarcinoma not other- 
wise specified (NOS), (iii) mucinous (colloid) 
type, (iv) signet ring cell type, (v) clear cell 
type, (vi) hepatoid type and (vii) mixed forms 
(Figs. 2.82, 2.83, 2.84, 2.85, 2.86, and 2.87; 
Table 2.16). 

The enteric type closely resembles adenocar- 
cinoma of the colon. The NOS type consists of 
adenocarcinoma with a nonspecific glandular 
growth pattern. Tumors that show abundant 
mucin and tumor cell clusters apparently float- 
ing in mucin are classified as mucinous (col- 
loid) type. 
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Fig.2.83 Bladder adenocar- 
cinoma of the colloid 
(mucinous) type 


Fig.2.84 Bladder adenocar- 
cinoma of the signet ring cell 


type 


¢ The signet ring cell variant may be diffuse or categorized as well, moderately, and poorly 


mixed, and may have a monocytoid or plas- 
macytoid phenotype. Pure signet ring cell 
carcinoma carries the worst prognosis 
among different histologic types of adeno- 
carcinoma. It is not uncommon to find a 
mixture of these growth patterns. The grad- 
ing system for adenocarcinoma of the blad- 
der is based on degree of glandular 
differentiation and nuclear pleomorphism, 


differentiated. 

The reported immunohistochemical profile 
of bladder adenocarcinoma is variable but 
generally resembles that of colonic adeno- 
carcinoma. Cytokeratin 7 positivity is vari- 
able, while cytokeratin 20 is positive in most 
bladder adenocarcinomas. 

The “intestinal marker” CDX2, a nuclear 
transcription factor, may be misleading in 
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Fig.2.85 Bladder adenocarr EQUA Shoe ra oh a ay - 
Borat sa. Shes ee 
ag wos 


a rs 


cinoma of the clear cell type 


Fig.2.86 Bladder adenocar- 
cinoma of the hepatoid type 
(H&E) 


this situation because primary bladder adeno- 
carcinomas are virtually always also CDX2 
positive. It is notable that CDX2 positivity has 
been observed in 2 % of urothelial carcinomas 
in a tissue microarray study; consequently, 
CDX2 immunostaining cannot be used to 
exclude a urothelial primary in cases of meta- 
static carcinoma of uncertain origin. 

Areas of intestinal metaplasia in the blad- 
der also routinely stain positive for CDX2. 


Villin, an actin-binding protein found in 
epithelial cells with a brush border, is posi- 
tive in colon adenocarcinoma and bladder 
adenocarcinomas of enteric-type, but not in 
urothelial carcinomas with glandular differ- 
entiation. Nuclear B-catenin staining is seen 
in 81 % of colorectal carcinomas involving 
the bladder, whereas staining restricted to 
the cytoplasm is typical of primary bladder 
adenocarcinoma. 
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Fig. 2.87 Hepparl is | ‘ 
positive in hepatoid 
adenocarcinoma of the 


bladder 
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Table 2.16 Typical staining patterns of primary and secondary adenocarcinomas of the bladder 


34BE12 CK7 CK20 CEA PSA PSAP CDX2 Villin CA-125 Vimentin 

Primary bladder adenocarcinoma + wE E ee = += ce w E = 

Clear cell carcinoma + += = - + 

Prostatic adenocarcinoma +/- +/. + + 

Seminal vesicle adenocarcinoma + — a 

Renal cell carcinoma + 
Colorectal adenocarcinoma — — + + = = i, T ya = 
Endometrial adenocarcinoma + +/ + + 


34BE12 high molecular weight cytokeratin 34 E12, CK7 cytokeratin 7, CK20 cytokeratin 20, CEA carcinoembryonic 
antigen, PSA prostate specific antigen, PSAP prostate specific acid phosphatase, + usually positive, +/— variable stain- 
ing, — usually negative 


Clear cell adenocarcinoma 


Clear cell (mesonephric) adenocarcinoma is a 
rare variant of urinary bladder carcinoma that 
resembles its miillerian counterpart in the 
female genital tract. Patients are typically 
females who present with hematuria or dys- 
uria. Occasionally clear cell adenocarcinoma 
has been associated with endometriosis or 
miillerianosis; occurrence in a bladder diver- 
ticulum has been reported. 

Tumors are typically exophytic, nodular, or 
sessile in appearance. Clear cell adenocarci- 
nomas may infiltrate the bladder wall and 
metastasize to lymph nodes and distant organs 
in a pattern similar to other types of bladder 
cancer. 


Clear cell adenocarcinoma exhibits a distinc- 
tive histologic appearance, with a variety of 
architectural patterns, forming tubulocystic or 
papillary structures or growing in diffuse solid 
sheets. The tubules vary in size and may con- 
tain either basophilic or eosinophilic secre- 
tions. The papillae are generally small and 
their fibrovascular cores may be extensively 
hyalinized. 

The tumor cells range from flat to cuboidal to 
columnar and they may have either clear or 
eosinophilic cytoplasm. The cytoplasm often 
contains glycogen. Hobnail cells are fre- 
quently seen. Cytologic atypia is usually mod- 
erate to severe, and high mitotic counts are 
frequently observed. In some cases, clear cell 
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Table 2.17 Differential diagnosis of atypical nephrogenic metaplasia and clear cell adenocarcinoma 


Characteristics 
Sex 


Mean age (years) 
Clinical presentation 
Biological behavior 
Location 
Size 
Microscopic findings 
Necrosis 
Mitotic figures 
Stromal edema 
Luminal mucin 
Clear cell change 
Hobnail cells 
Infiltrative growth 
Psammoma bodies 
Inflammation 
Cytologic atypia 
Nuclear enlargement 
Nuclear hyperchromasia 
Prominent nucleoli 
Nuclear pleomorphism 
Immunostaining 
PSA 
34BE12 
Cytokeratin 7 
Cytokeratin 20 
EMA 
AMACR (P504S) 
PAX2 
PAX8 
MIB labeling index 
P53 
DNA ploidy 


Nephrogenic adenoma 


Male predominance 
(male-to-female ratio, 3:1) 


62 

Hematuria and voiding symptoms 
Benign 

No apparent predilection 

Small 


Absent 

Absent or inconspicuous 
Common 

Common 

May be seen 

Common 

Usually absent 

Absent 

Invariably present 


Present 
Present 
Present 
Minimal 


Negative 

Positive 

Positive 

Negative 

Positive 

Often positive 

Positive 

Positive 

<5 % 

Occasional focal positive 
Aneuploid pattern may be seen 


Clear cell adenocarcinoma 


Female predominance 
(male to female ratio, 1:2) 


58 

Hematuria and voiding symptoms 
Aggressive 

Prewdilection for urethra 

Large 


Often present (53 %) 
Easily identifiable 
Uncommon 
Common 

Common 

Common 

Present 

May be seen 

May be present 


Present 
Present 
Present 
Present 


Negative 
Positive (occasionally negative) 
Positive 
Positive 
Positive 
Often positive 
Positive 
Positive 
Often >15 % 
Positive 
Unknown 


Nuclear pleomorphism is more pronounced in clear cell adenocarcinoma 
# PSA prostate-specific antigen, 348E/2 high molecular weight cytokeratin, EMA epithelial membrane antigen, AMACR 
a-methylacyl CoA racemase 


adenocarcinoma is associated with urothelial 
carcinoma, and rarely with adenocarcinoma 
not otherwise specified (NOS). 

Tumor cells are positive for CA-125, sugges- 
tive of Miillerian origin, but CA-125 staining 
may also be seen in urothelial carcinoma and 
carcinoma from a variety of other sites so this 
finding does not prove Miillerian origin. 
These tumors are typically positive for cyto- 
keratin 7 with variable cytokeratin 20 staining. 


Stains for prostate specific antigen (PSA) and 
prostate specific acid phosphatase (PSAP) are 
negative. The main differential diagnostic 
consideration for clear cell carcinoma is neph- 
rogenic metaplasia (Table 2.17). 

Several immunohistochemical stains have 
been evaluated for utility in making this dis- 
tinction, but only p53 and MIB-1 appear use- 
ful, with at most focal p53 staining and MIB-1 
counts of less than 14 per 200 cells in 
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nephrogenic adenoma and strong p53 staining 
and MIB-1 counts of greater than 32 per 200 
cells in clear cell adenocarcinoma. 

However, p53 nuclear accumulation (up to 
20 %), increased MIB-1 labeling index (up to 
5 %), and aneuploid DNA patterns have been 
observed in atypical nephrogenic metaplasia. 

All cases of atypical nephrogenic metaplasia 
display positive immunoreactivity for high- 
molecular-weight cytokeratin (34BE12), cyto- 
keratin 7, and EMA. In contrast to atypical 
nephrogenic metaplasia, clear cell carcinomas 
will typically display greater cytologic atypia, 
a significant mitotic rate, and necrosis. 

Clear cell adenocarcinoma of the urinary is 
positive for both cytokeratin 7 and cytokeratin 
20. Positive alpha-methylacyl-CoA racemase 
(P504S) (AMACR) immunoreactivity for 
both clear cell adenocarcinoma and nephro- 
genic adenoma has been note. CD10 is focally 
positive in clear cell adenocarcinoma. 

The other differentia diagnostic considerations 
include clear-cell variant of urothelial carci- 
noma, metastatic clear cell renal carcinoma, 
cervical or vaginal clear cell adenocarcinoma, 
and in males, prostatic adenocarcinoma sec- 
ondarily involving the bladder. In addition 
to the immunostaining characteristics noted 
previously, clear cell adenocarcinoma may 
show positive staining for carcinoembryonic 
antigen and LeuM-1 (CD15), but is negative 
for estrogen and progesterone receptors, and 
these stains may be helpful in the differential. 


Hepatoid adenocarcinoma 


Primary hepatoid adenocarcinoma of the blad- 
der is extremely rare, with only three well- 
illustrated case reports. The pathological 
diagnosis is based on a combination of histo- 
logical features resembling hepatocellular car- 
cinoma and positive immunostaining for 
alpha-fetoprotein. 

The tumor occurs in the elderly men and is 
biologically aggressive. Lymph node metasta- 
ses are common. The histogenesis is uncertain. 
Tumors are composed of polygonal cells with 
abundant granular eosinophilic cytoplasm, 
vesicular nuclei and prominent nucleoli, 
arranged in nests and trabecular structures; the 
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overall appearance is reminiscent of hepato- 
cellular carcinoma. 

Occasionally, hyaline globules and bile pro- 
duction are Immunoreactivity for 
alphafetoprotein (AFP), low molecular weight 
cytokeratin (CAM 5.2), alpha-1-antitrypsin 
(AAT), albumin, hepatocyte _ paraffin-1 
(HepPar-1), epithelial membrane antigen 
(EMA), and a striking canalicular pattern with 
polyclonal anti-carcinoembryonic antigen 
(CEA) staining all indicate hepatocellular dif- 
ferentiation. The hepatic nature of the cells 
was further confirmed by the demonstration of 
albumin gene mRNA by non-isotopic in situ 
hybridization. 


seen. 


Urachal adenocarcinoma 


Urachal adenocarcinoma is far less common 
than non-urachal adenocarcinoma of the blad- 
der. Urachal adenocarcinomas arise from the 
urachus, the fibrous remnant from the embry- 
onic allantoic stalk connecting the umbilicus 
to the bladder. 

Urachal remnants are reported to occur most 
frequently in the bladder dome or posterior 
wall. Most cases of urachal adenocarcinoma 
occur in the fifth and sixth decades of life, 
which is about 10 years younger than those 
patients with non-urachal bladder adenocarci- 
noma. This tumor occurs slightly more often 
in men than in women. Presenting signs and 
symptoms may include a suprapubic mass, 
mucusuria or irritative symptoms. 

Urachal carcinoma usually involves the mus- 
cular wall of the bladder dome, and it may or 
may not destroy the overlying mucosa. The 
mass may be relatively small and discrete, but 
in some cases it forms a large mass invading 
the retropubic space of Retzius and may 
extend as far as the anterior abdominal wall. 
Mucinous lesions tend to calcify, and these 
calcifications on plain x-ray films of the abdo- 
men may be the initial clinical manifestation. 
The mucosa of the urinary bladder remains 
intact in early stages of the disease, but it 
eventually becomes ulcerated as the tumor 
extends towards the bladder cavity. 

The cut surface of this tumor exhibits a glis- 
tening, light-tan appearance, reflecting its 
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mucinous contents. A specific staging sys- 
tem for this neoplasm has been proposed. 
Histologically, urachal adenocarcinomas 
are subdivided into mucinous, enteric, not 
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and CK7 (positive in 50 % of urachal adeno- 
carcinomas) may have value in differentiating 
urachal adenocarcinoma of enteric morphol- 
ogy from colonic adenocarcinoma. 


otherwise specified, signet ring-cell, and 
mixed types; these subtypes are similar to 
those of adenocarcinoma of the urinary 
bladder. 

e Specific criteria to classify a tumor as urachal Squamous cell carcinoma in situ 
in origin consisted of the following: (1) tumor œĦ Histologically, it is identical to squamous cell 


2.2.6 Squamous Cell Neoplasms 


in the dome of the bladder, (2) absence of cys- 
titis cystica and cystitis glandularis, (3) inva- 
sion of muscle or deeper structures and either 
intact or ulcerated epithelium, (4) presence of 
urachal remnants, (5) presence of a suprapu- 
bic mass, (6) a sharp demarcation between the 
tumor and the normal surface epithelium, and 
(7) tumor growth in the bladder wall, extend- 
ing into the space of Retzius. 

Although urachal adenocarcinoma may arise 
from villous adenoma of the urachus, intesti- 
nal metaplasia of the urachal epithelium is 
believed to be the factor predisposing to 
malignant transformation at this site. 
Whenever urachal adenocarcinoma or primary 
adenocarcinoma of the bladder is considered, 
direct extension or metastasis from colorectal 
carcinoma must be excluded. Management of 
urachal adenocarcinoma consists of partial or 
radical cystectomy, including resection of the 
umbilicus. 

Recurrences are common, however, especially 
when a partial cystectomy is done. It is impor- 
tant to distinguish between urachal and non- 
urachal adenocarcinomas for treatment 
purposes. Resection of urachal adenocarci- 
noma must include removal of the entire ura- 
chal remnant. 

Nonurachal bladder adenocarcinomas show 
positive immunostaining with carcinoembry- 
onic antigen in 67 % of cases and Leu-M1 
(CD15) in 73 % of cases, whereas urachal 
adenocarcinomas consistently stain with 
both. 

A recent study including 34 urachal adenocar- 
cinoma and 6 secondary adenocarcinomas 
concluded that using 8-catenin (frequently 
membrano-cytoplasmic f8-catenin staining) 


carcinoma in situ found in other organ sites. 
This finding is often associated with subse- 
quent or concurrent invasive urothelial carci- 
noma with squamous differentiation. 

In a recent report of 11 patients, one patient 
had no evidence of disease at 8 months, one 
had residual squamous cell carcinoma-in-situ 
at 10 months, one had high-grade urothelial 
carcinoma (not otherwise specified) at rebi- 
opsy after 6 months, 3 patients were noted to 
have invasive squamous cell carcinoma at 
intervals of 2, 3, and 4 months, respectively, 
and one was found to have invasive urothelial 
carcinoma with squamous features in the cys- 
tectomy specimen at 12 months. 

Wide-range human papillomavirus DNA sig- 
nal was detected in one case. Enhanced 
expression of EGFR in these bladder squa- 
mous lesions suggests a possible therapeutic 
target in cases that are difficult to manage 
clinically. 


Squamous cell carcinoma 


Squamous cell carcinoma is defined as a 
malignant neoplasm derived from the urotel- 
ium that shows a pure squamous cell pheno- 
type. When urothelial elements (including 
urothelial carcinoma in situ) are present, the 
tumor should be classified as urothelial carci- 
noma with squamous differentiation. 

Risk factors associated with the development 
of squamous cell carcinoma include tobacco 
smoking, chronic non-specific urinary tract 
infections and schistosomiasis. 

Keratinizing squamous metaplasia may be 
present in the adjacent epithelium in cases of 
squamous cell carcinoma of the bladder, and 
frequently displays the full spectrum of dys- 
plastic lesions and/or carcinoma in situ. 
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Table 2.18 Differential diagnosis of squamous papilloma, condyloma acuminatum, and verrucous squamous cell car- 
cinoma of the urinary bladder 


Age (years) 
Sex (male: female) 
Clinical history 


Clinical presentation 

Biological behavior 

Location 

Extent 

Histologic changes 
Architecture 


Pushing margin 
Cytologic atypia 


Squamous papilloma 
62 (range, 32-82) 
1:6 

Non-specific 


Irritative symptoms 
Rarely recurs 

No predilection 
Small, solitary 


Papillary 


Absent 
Usually not seen or mild 


Condyloma acuminatum 
40 (range, 17-76) 
1:1.6 


External genitalia condyloma 
or history of immunosuppression 


Irritative symptoms 
Aggressive 

No predilection 
Multiple, extensive 


Verrucous squamous 
cell carcinoma 


66 (range, 43—83) 
1.2:1 
Non-specific 


Irritative symptoms 
Aggressive 

No predilection 
Diffuse, extensive 


Stromal invasion Absent 
P53 alteration —/+ 
Human papilloma 2 
virus detection 
DNA ploidy Diploid 


Papillary Expansive and 
endophytic 

Absent Present 

Usually not seen or mild May be present 

Absent Present 

+ + 

+ = 

Aneuploid Aneuploid 


+ usually positive, +/— variable staining, — usually negative 


Invasive squamous cell carcinoma of the blad- 
der displays a range of differentiation, from 
well differentiated to poorly differentiated, 
with a histologic spectrum that can vary from 
well-defined islands of squamous cells with 
keratinization, prominent intercellular bridges, 
and minimal nuclear pleomorphism, to tumors 
exhibiting marked nuclear pleomorphism and 
only focal evidence of squamous differentia- 
tion (Table 2.18). 

Histologic grading is based on the amount of 
keratinization and the degree of nuclear pleo- 
morphism using a 3-tiered system (grades 1, 2 
and 3). Several morphologic variants of squa- 
mous cell carcinoma, including verrucous, 
basaloid, and clear cell pattern, have been 
recognized. 


Schistosoma-associated squamous cell carcinoma 


Schistosomiasis is known to be associated 
with squamous cell carcinoma of the bladder 
(Fig. 2.88). Tumors arising in this setting are 
typically large, often filling the bladder lumen, 
and frequently polypoid or solid with visible 
necrosis and keratin debris; others are ulcer- 
ated infiltrating tumors. 


Histologically, the presence of keratinizing 
squamous metaplasia in the adjacent flat epi- 
thelium is relatively constant and may be asso- 
ciated with dysplasia or carcinoma in situ. The 
prevalence of associated squamous metaplasia 
in cases of squamous cell carcinoma of the 
bladder ranges from 17 to 60 %, and is widely 
variable according to geographic location of 
the patient population. Similar to non- 
schistosoma-associated squamous cell carci- 
noma, these tumors range from well to poorly 
differentiated, but most commonly are well- 
differentiated with prominent keratinization 
and intercellular bridge formation with mini- 
mal nuclear pleomorphism. 

Pathologic stage and lymph node status are 
significant prognostic and predictive factors, 
and pathologic grade according to the degree 
of keratinization and the degree of nuclear 
pleomorphism is also considered an important 
prognostic indicator. Radical surgical excision 
currently is the most widely used treatment 
option; neoadjuvant radiation has been 
reported to improve survival in aggressive 
tumors. 
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Fig.2.88 Squamous cell 


carcinoma in schistosoma 
infection 


Fig.2.89 Verrucous 
squamous cell carcinoma 


Verrucous squamous cell carcinoma 


Verrucous carcinoma is an uncommon variant 
of squamous cell carcinoma that accounts for 
3-5 % of squamous bladder cancers. It occurs 
most often in patients with schistosomiasis, 
but has also been reported in patients from 
non-endemic areas. This tumor grossly 
appears as a “warty” mass; histologically, it 
shows epithelial acanthosis and papillomato- 
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sis, minimal nuclear and architectural atypia 
and rounded pushing deep borders (Fig. 2.89). 
Cases of squamous carcinoma with verrucous 
features but which additionally have an infiltra- 
tive component have been described; it is rec- 
ommended by the WHO (2004) not to diagnose 
such cases as verrucous carcinoma, but as regu- 
lar squamous cell carcinoma. Verrucous carci- 
noma in the bladder is associated with minimal 
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Fig.2.90 Basaloid 
squamous cell carcinoma 
of the bladder 


risk of progression whether associated with 
schistosomiasis or not. A link to human papil- 
loma virus infection has not been established. 
P16 expression in squamous cell carcinoma is 
unrelated to HPV infection in these tumors. 


Basaloid squamous cell carcinoma 
e Basaloid squamous cell cell carcinoma has 


been recently recognized in the urinary blad- 
der with one reported case. The patient had a 
longstanding history of recurrent urinary tract 
infections. Grossly, it was a sessile multilobu- 
lated tan-brown mass involving the posterior 
wall of the bladder. Architecturally, the tumor 
was characterized by small nests of basaloid 
cells with minimal cytoplasm arranged with 
peripheral palisading. 

Cytologically, the tumor cells had a high 
nuclear/cytoplasmic ratio with dense hyper- 


chromatic nuclei. Central necrosis of the 
larger nests and pseudoglandular arrangement 
of the small nests was focally present. The 
tumor stroma was desmoplastic. Mitotic fig- 
ures and apoptotic bodies were frequent. The 
reported case also had microscopic foci of 
urothelial cell carcinoma with squamous dif- 
ferentiation. Squamous metaplasia was pres- 
ent elsewhere in the bladder in addition to 
dysplasia and squamous cell carcinoma in situ 
(Figs. 2.90 and 2.91). 

The experience with basaloid squamous cell 
carcinoma in other organs suggests that 
these may have a more aggressive course 
than usual squamous carcinoma. This tumor 
is probably best categorized as urothelial 
carcinoma with squamous cell differentia- 
tion (basaloid type). 


2.2 Urinary Bladder 


Fig.2.91 P63 is positive in 
basaloid squamous cell 
carcinoma of the bladder 


2.2.7 Neuroendocrine Tumors 


Small cell carcinoma 


Small cell carcinoma is a malignant neuroen- 
docrine neoplasm of the urothelium which 
histologically mimics its pulmonary counter- 
part. It is an extremely rare malignancy that 
accounts for less than 1 % of urinary bladder 
cancers. The demographic and clinical fea- 
tures of small cell carcinoma of the urinary 
bladder are similar to those of conventional 
urothelial carcinoma. 

The majority of patients are male, and most 
patients are in the sixth to seventh decade of 
life. The mean age at the time of diagnosis is 
66 years, ranging from 36 to 85 years, with a 
male predominance (male to female ratio is 3: 
1). Most patients have a history of cigarette 
smoking. 

There is no link between small cell carcinoma 
of the urinary bladder and human papilloma 
virus infection. Clinical presentations include 
site-specific and systemic symptoms. Site- 
specific symptoms are similar to those of 
urothelial carcinoma. 

Clinical presentations include hematuria, irri- 
tative symptoms such as dysuria, nocturia, fre- 
quency, urinary obstructive symptoms or 
localized abdominal/pelvic pain. Systemic 
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symptoms are non-specific, and include 
anorexia and weight loss. Occasionally, 


patients have paraneoplastic syndromes with 
hypercalcemia, hypophosphatemia, or ectopic 
secretion of adrenocorticotropic hormone 
(ACTH) (Tables 2.19 and 2.20). 


Molecular Genetics 


Recent molecular data indicate that both uro- 
thelial and small cell carcinoma originate 
from the same stem cell in the urothelium. 

At the molecular level, small cell carcinoma 
of the urinary bladder demonstrates chromo- 
somal aberrations that are commonly seen in 
small cell lung cancer. Loss of 4q, 5q, 10q and 
13q is common in small cell carcinoma of the 
urinary bladder. Allelic loss at 3p25-26, 9p21, 
9q32-33, 17p13 and nonrandom inactivation 
of X chromosome have also been reported in a 
large series of small cell carcinoma of the uri- 
nary bladder. Homozygous deletion of p16 
and gain or high level of amplification at 
1p22-32, 3q26.3, 8q24, 12q14-21, and 5q, 6p, 
8q and 20q, chromosomes 1-3, 5-7, 9, 11 and 
18 have also been found.. Some of these 
regions contain oncogenes. 

Small cell carcinoma of the urinary bladder 
also shares some of the aberrant signaling 
pathways seen in small cell lung cancer. For 
instance, an autocrine loop through the c-Kit/ 
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Table 2.20 Immunohistochemistry patterns in neuroendocrine tumors of the bladder (summary of reported cases) 


Neuroendocrine markers 


SCC 


positive staining (%) 


Chromogranin A 0-100 
Synaptophysin 16-100 
Neuron Specific Enolase (NSE) 0-100 
CD56 71-83 
CD57 (Leu7) 27-58 
Serotonin 771-91 
Epithelial markers 

Cytokeratin AE1/AE3 70-80 
CAMS.2 47-66 
CK 34bE12 40 
p63 0-14 
Cytokeratin 7 50-64 
Cytokeratin 20 0 
EMA 0-78 
Other markers 

TTF1 0-75 
Uroplakin 0 
CD44v6 7 
S100 40 
c-kit (CD117) 22-28 
EGFR 36-50 
PDGFR 100 
Ki67 15-80 
p16 93 
p53 54 
c-erbB2 50 
CD45 3 


stem cell factor (SCF) pathway has been fre- 
quently identified in SCLC. It is well known 
that c-Kit, a transmembrane receptor tyro- 
sine kinase involved in many physiological 
and pathological processes including hema- 
topoiesis and carcinogenesis, is a target of 
the tyrosine kinase inhibitor imatinib. c-Kit 
expression can be detected in up to 40 % of 
small cell carcinoma of the urinary bladder. 


Pathology 


Most tumors appear as a single large, solid, 
polypoid mass. but may also appear sessile 
and ulcerated, and extensively infiltrate the 
bladder wall. The lateral walls and dome of 
the bladder are the most frequent topogra- 
phies but rare cases may arise in a bladder 
diverticulum. 


Range of tumors with 


LCC 


Range of tumors with 
positive staining (%) 


Carcinoid 


Range of tumors with 
positive staining (%) 


80 100 
90 100 
81 100 
100 100 
87 
100 

83 

0 
100 
67 33 
0 82 
67 

50 


Histologically, small cell carcinoma of the uri- 
nary bladder consists of sheets or nests of 
small or intermediate-size cells with nuclear 
molding, scant cytoplasm, inconspicuous 
nucleoli and evenly dispersed finely stippled 
chromatin. Mitotic figures are readily evident 
and may be frequent. There may be extensive 
nuclear disruption, which can make diagnosis 
difficult in biopsy specimens (Figs. 2.92, 2.93, 
and 2.94). 

Punctate or geographical necrosis is common, 
and DNA encrustation of blood vessel walls 
(Azzopardi phenomenon) may be noted. 
Occasionally, tumor rosettes are present. 
Vascular invasion is invariably present. In the 
great majority of cases, extensive tumor 
infiltration of detrusor muscle is evident. 
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Fig.2.92 Microscopic 
features of small cell 
carcinoma of the bladder 
(low power) as compared 
with overlying urothelium 
(center) 


Fig.2.93 High mitotic rate 
in small cell carcinoma 


e Co-existing non-small cell carcinoma com- 
ponents, in the form of carcinoma-in-situ, 
conventional urothelial carcinoma, adenocar- 
cinoma, squamous cell carcinoma, or sarco- 
matoid carcinoma, are present in 12-61 % of 
cases. 

Immunohistochemistry 

e The immunohistochemical profile of small 
cell carcinoma of the urinary bladder has 
been extensive investigated. It typically 


exhibits both epithelial and neuroendocrine 
differentiation. 

Likewise, the diagnosis of small cell carci- 
noma can be made on the typical morphologic 
features alone, even if neuroendocrine differ- 
entiation cannot be demonstrated. Markers 
that have been helpful in confirming neuroen- 
docrine differentiation in small cell carcinoma 
include neuron specific enolase, chromo- 
granin, synaptophysin, Leu 7, protein gene 


Fig.2.94 Histologically, 


2.2 Urinary Bladder 
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product 9.5 (PGP9.5), serotonin, vasoactive 
intestinal peptide and others. Neuroendocrine 
differentiation has been demonstrated in 
30-100 % cases of small cell carcinoma by 
various markers in different studies. 
Chromogranin A appears to be a relatively 
insensitive marker, demonstrable immunohis- 
tochemically in only a third of cases. 

Positive immunostaining for cytokeratin 7 has 
been observed in about 60 % of cases. 
Cytokeratin 20 and uroplakin I immunos- 
tains are negative in small cell carcinoma of 
the urinary bladder. Strong and focally intense 
cytoplasmic dot-like CAMS5.2 reactivity is 
reported in about two-thirds of cases studied. 
Positive immunostaining for cytokeratin 
34BE12 has been observed in 40 % of cases, 
and positive EMA immunostaining in about 
78 % of cases. p53 is over-expressed in 52 % 
of cases. Reported frequencies of Ki67 expres- 
sion have varied from 15 to 80 %. 

CD44v6 may be useful in distinguishing 
poorly differentiated urothelial carcinoma 
from small cell carcinoma. CD44, a member 
of a family of transmembrane glycoproteins, 
mediates cell-cell and cell-matrix adhesion, 
the latter by serving as a receptor for hyaluro- 
nate binding. CD44v6 splice variant is an iso- 
form conferring metastatic potential and has 


been correlated with aggressive behavior in 
some cancers. 

CD44v6 immunoreactivity is demonstrable in 
60 % of cases of urothelial carcinoma, com- 
pared with only 7 % positivity in small cell 
carcinoma. 

Thyroid transcription factor 1 (TTF-1) is a 
nuclear transcriptional factor protein, which is 
expressed in thyroid and lung epithelium. 
TTF-1 is considered to be a reliable marker 
for distinguishing primary adenocarcinomas 
of the lung from adenocarcinomas of extrapul- 
monary origin, and for distinguishing pulmo- 
nary small cell carcinoma from Merkel cell 
carcinoma. About 40 % of cases of small cell 
carcinoma of the urinary bladder had positive 
TTF-1 staining. Therefore TTF-1 immunos- 
taining cannot reliably distinguish between a 
lung or urinary bladder primary in cases of 
metastatic small cell carcinoma of uncertain 
primary location. 


Differential Diagnosis 
e The main differential diagnoses include 


metastasis of small cell carcinoma from 
another site, lymphoma, lymphoepithelioma- 
like carcinoma, plasmacytoid carcinoma and 
poorly differentiated urothelial carcinoma. 

Immunohistochemical studies can be quite 
helpful in distinguishing these entities in 
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Fig.2.95 Microscopic feet SSS 


features of large cell 
neuroendocrine carcinoma of 
the bladder (low power) 


difficult cases. Small cell carcinoma can occa- 
sionally mimic malignant lymphoma when the 
tumor cells of small cell carcinoma appear to 
grow in a discohesive pattern, a finding that may 
result from artifacts produced by fixation and 
specimen processing. Lymphoma shows posi- 
tive immunostaining for leukocyte common 
antigen (LCA), and negative immunostaining 
for keratin and neuroendocrine markers that 
typically are positive in small cell carcinoma. 
Plasmacytoid carcinoma, poorly differenti- 
ated urothelial carcinoma, and squamous cell 
carcinoma do not express neuroendocrine 
markers such as synaptophysin or chromo- 
granin, as does small cell carcinoma. 

Large cell neuroendocrine carcinoma is mor- 
phologically characterized by large sized 
tumor cells with low nuclear to cytoplasmic 
ratios, coarse chromatin and frequent nucleoli 
and high mitotic activity with areas of 
necrosis; confirmation of its true nature 
requires positive immunostaining with appro- 
priate neuroendocrine markers. 

Small cell carcinoma metastatic to the urinary 
bladder can only be distinguished from a bladder 
primary by knowledge of the clinical setting. 


endocrine tumor, morphologically identical 
to their counterparts in the lung. Primary 
large cell neuroendocrine carcinomas of the 
urinary bladder are rare, and experience with 
these tumors is limited to a few anecdotal 
case reports. 

The age at diagnosis ranges from 32 to 82 
years of age. These tumors are either pure or 
can be associated with other components, such 
as typical urothelial carcinoma, squamous cell 
carcinoma, adenocarcinoma or sarcomatoid 
carcinoma (Figs. 2.95, 2.96, and 2.97). 
Immunohistochemically, the tumor cells fre- 
quently show immunoreactivity to chromo- 
granin A, CD56, neuron-specific enolase, and 
synaptophysin. In addition to neuroendocrine 
markers, the tumor cells typically show posi- 
tive immunostaining for cytokeratins CAM 
5.2 and AE1/AE3 and for epithelial membrane 
antigen (EMA), and may show focal positivity 
for vimentin. 

In situ hybridization for the detection of 
Epstein-Barr virus in one reported case was 
negative. These tumors are aggressive and 
tend to metastasize systemically despite 
aggressive adjuvant therapy. Metastasis from 


Large cell neuroendocrine carcinoma 
e Large cell neuroendocrine carcinoma is a 
poorly differentiated and high-grade neuro- 


a lung primary should be considered before 
diagnosing a primary bladder large cell neuro- 
endocrine carcinoma. 


2.2 Urinary Bladder 


Fig.2.96 Microscopic 
features of large cell 
neuroendocrine carcinoma of 
the bladder (high power) 


Fig.2.97 Carcinoid tumor 
of the bladder trigone 
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Carcinoid 


Carcinoid is a potentially malignant neuroen- 
docrine neoplasm derived from the urothelium. 
Less than two dozen cases of carcinoid tumours 
of the urinary bladder have been reported, usu- 
ally occurring in elderly patients (range 29-75 
years of age), with slight male predominance. 
Hematuria is common, but irritative voiding 
symptoms may be the first symptom. 

Association with carcinoid syndrome has not 
been reported. Most tumours are submucosal 
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with a predilection for the trigone. They range 
in size from 0.3 to 3 cm. Carcinoid tumours are 
often polypoid at cystoscopy. Coexistence of 
carcinoid with other urothelial neoplasia, such 
as inverted papilloma and adenocarcinoma, 
has been reported. 

Carcinoid tumours of the bladder are histo- 
logically similar to their counterparts in other 
organ sites (Figs. 2.97 and 2.98). The tumor 
cells have abundant amphophilic cytoplasm 
and are arranged in an insular, acinar, trabecular, 
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Fig.2.98 Chromogranin is 
positive in carcinoid tumor 


or pseudoglandular pattern with a delicate 
vascular stroma. An organoid growth pattern, 
resembling paraganglioma, is sometimes 
seen. Tumor cell nuclei have finely stippled 
chromatin and inconspicuous nucleoli. Mitotic 
figures are infrequent, and tumor necrosis is 
absent. 

Tumor cells show immunoreactivity for neu- 
roendocrine markers (neuron-specific enolase, 
chromogranin, serotonin, and synaptophysin) 
and cytokeratin (AE1/AE3). Differential diag- 
nostic considerations include paraganglioma, 
nested variant of urothelial carcinoma and 
metastatic prostate carcinoma. About 25 % of 
patients have or develop regional lymph node 
or distant metastasis but the majority are cured 
by excision. 


by normal mucosa are found in the trigone, 
dome or lateral wall (Figs. 2.99 and 2.100). 
In contrast to extra-adrenal paragangliomas at 
other sites, of which approximately 10 % 
exhibit malignant behavior, the frequency of 
malignancy in bladder paragangliomas is 
about 20 %. 

No reliable histologic criteria exist to distin- 
guish malignant from benign neoplasms. The 
findings of nuclear pleomorphism, mitotic fig- 
ures, and necrosis are not reliable predictor of 
clinical outcome in patients with paragangli- 
oma of the urinary bladder. Malignancy in 
these tumors can only be confirmed by the 
occurrence of regional or distant metastases. 
No metastases or tumor recurrences have been 
observed in patients whose tumors were con- 


fined within the bladder wall. 
Genetics 
e Genomic analyses have identified germline 


Paraganglioma 
e Primary paraganglioma of the bladder occurs 
infrequently. Females are more likely to 


develop bladder paraganglioma: the male to 
female ratio is 1:3. The tumor tends to occur 
in young patients (mean, 45 years) and symp- 
toms are present in over 80 % of cases. 

Presenting symptoms include hematuria, 
hypertension which may be exacerbated dur- 
ing voiding, and other symptoms of catechol- 
amine excess. At cystoscopic examination, 
small (<3 cm), dome-shaped nodules covered 


mutations responsible for sporadic as well as 
familial paraganglioma syndromes. The suscep- 
tibility genes include SDHB, SDHC, and 
SDHD. Succinate dehydrogenase (SDH), which 
consists of four polypeptides, [SDHA, SDHB 
(1p36), SDHC (1q21), and SDHD (11q23)], is 
the major mitochondrial enzyme linking the 
aerobic respiratory chain and the Krebs cycle, 
which oxidizes succinate to fumarate. 


2.2 Urinary Bladder 
Fig.2.99 Paragangliomaof eR "Zoey Til 
the bladder we ‘ae : 


Fig.2.100 S-100 protein 
immunohistochemistry 
highlight sustentacular cells 
in the periphery of paragan- 
glioma nests 


e The SDH genes are tumor suppressor genes, 
the inactivation of which is involved in the 
hypoxia-angiogenic pathway activating the 
transcription factor hypoxia-inducible factor 
(HIF). Nonsense and missense mutations, 
insertions, and small and large deletions 
have been reported in the SDH genes of 
patients with pheochromocytoma or para- 
ganglioma. These mutations are generally 
seen in younger patients. SDHD mutations 
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have been identified in patients with pheo- 
chromocytoma or functional paraganglioma. 
Patients with these mutations usually have a 
paternal family history of disease due to 
maternal imprinting. 

SDHB gene mutations are usually associated 
with abdominal paragangliomas and are often 
identified in patients with no family history of 
the disease. The SDHB gene mutation is asso- 
ciated with a high risk of malignancy. 
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HIF dysregulation is also linked to inactiva- 
tion of the VHL tumor suppressor gene (3p25- 
26), which is seen in von Hippel-Lindau 
disease. Pheochromocytomas or paraganglio- 
mas may be seen in this disease. Other autoso- 
mally dominant diseases associated with 
pheochromocytomas/paragangliomas include 
multiple endocrine neoplasia type 2 (due to 
mutation of the RET proto-oncogene) and 
neurofibromatosis type | (due to a mutation in 
NF-1, a tumor suppressor gene). 

Genetic aberrations at other loci (2q and 16p) 
have also been recently found to be associated 
with familial pheochromocytoma. Similarly, 
Lemeta et al. found abnormalities in tumor 
suppressor genes located at 6q23-24 which 
may play a role in the tumorigenesis of 
pheochromocytomas. 


Pathology 


Histologically, bladder paraganglioma is simi- 
lar to its counterparts in other body sites; most 
are covered by normal urothelium. The tumor 
consists of round or polygonal epithelioid 
cells with abundant eosinophilic or granular 
cytoplasm. Tumor cell nuclei are centrally 
located, and are vesicular with finely granular 
chromatin. The cells are arranged in discrete 
nests (zellballen), with intervening vascular 
septa. Sustentacular cells may be present. 
Mitotic figures, necrosis, and vascular inva- 
sion are usually absent. 


Immunohistochemistry 


Paraganglioma typically demonstrates immu- 
noreactivity with neuroendocrine markers such 
as chromogranin, synaptophysin, and neuron 
specific enolase. The sustentacular cells exhibit 
immunostaining for S-100 protein. Tumor cells 
are often immunoreactive for vimentin, but 
usually show no immunoreactivity for cytoker- 
atins 7, 20, or pancytokeratin AE1/AE3. 


Differential diagnosis 


The differential diagnosis for this tumor 
includes granular cell tumor, nested variant of 
urothelial carcinoma, metastatic large cell 
neuroendocrine carcinoma, and malignant 
melanoma. 

Granular cell tumor has abundant eosinophilic 
granular cytoplasm, shows strongly positive 


2 Tumors and Tumor-Like Conditions of Urinary Bladder, Renal Pelvis, Ureter and Urethra 


immunostaining for S-100 protein, and lacks 
the zellballen growth pattern, the fine vascular 
stroma, chromogranin immunoreactivity, and 
sustentacular cell S-100 protein immunostain- 
ing. The nested variant of urothelial carci- 
noma also lacks a fine vascular network and is 
immunohistochemically negative for S-100 
protein and chromogranin. 

Metastatic large cell neuroendocrine carcinoma 
is characterized by necrosis, abundant mitotic 
activity, and cellular anaplasia. While it is 
immunoreactive for neuroendocrine markers 
similar to paraganglioma, it is also immunore- 
active for cytokeratin and negative for susten- 
tacular cell S-100 protein immunoreactivity. 
History is important in differentiating para- 
ganglioma from metastatic carcinoid. 
Carcinoid tumor is negative for sustentacular 
cell S-100 protein immunoreactivity. 
Malignant melanoma must be considered in 
the differential diagnosis since paraganglioma 
may contain melanin pigment. 


2.2.8 Soft Tissue Tumors 


e Pure sarcomas of the urinary bladder are all 


rare and have been described only in small 
series and isolated case reports. Myo- 
fibroblastic proliferations, including pseudo- 
sarcomatous myofibroblastic tumor and 
postoperative spindle cell nodule still invoke a 
degree of uncertainty for classification and 
differential diagnosis. 

Other rare benign lesions of the bladder 
include leiomyoma, hemangioma and neurofi- 
broma. Other examples of benign soft tissue 
tumors are rarely described. Malignant mes- 
enchymal tumors of the urinary bladder 
include leiomyosarcoma, rhabdomyosarcoma, 
angiosarcoma and malignant fibrous histiocy- 
toma (undifferentiated sarcoma) (Tables 2.21 
and 2.22). 

Recognizing these spindle cell lesions and dif- 
ferentiating them from sarcomatoid carci- 
noma is important as these two diagnostic 
categories have differing therapeutic as well 
as prognostic implications. 
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Fig.2.101 Inflammatory 
myofibrobastic tumor 
invading the bladder wall 


Inflammatory myofibroblastic tumor (IMT) 
e Is a controversial entity, and has had many 


present. Occasional mitotic figures are seen, 
none of which is atypical. The mitotic rates 


designations, including inflammatory pseudo- 
tumor, inflammatory pseudosarcomatous 
fibromyxoid tumor, nodular fasciitis, pseudo- 
sarcomatous myofibroblastic proliferation, 
and fibromyxoid pseudotumor. It was initially 
described as a lesion showing spindle cells in 
a myxoid stroma with scattered chronic 
inflammatory cells. 

The most frequent presenting symptom is 
hematuria; other symptoms include irritative 
and/or obstructive voiding symptoms, abdom- 
inal pain, or the discovery of a mass lesion. 
Rarely, constitutional symptoms including 
fever and weight loss have been reported, pos- 
sibly due to the release of cytokines. 

Grossly, the lesion is either a polypoid mass or 
a submucosal nodule. The tumor may or may 
not cause surface ulceration and the cut sur- 
face is often pale, firm and glistening. 


Pathology 
e There is a proliferation of spindle cells with 


elongated eosinophilic cytoplasmic processes 
in a loose edematous or myxoid background 
(Figs. 2.101, 2.102, and 2.103). 

The nuclei may be large with occasional 
atypia. Single, prominent nucleoli may be 


vary from 0 to 20 mitoses per 10 HPF (high 
power fields). Inflammation, usually chronic 
and consisting of a lymphoplasmacytic infil- 
trate is invariably seen. Some lesions have 
infiltrates of eosinophils or neutrophils, which 
may be focally prominent. Extravasated red 
blood cells may be present. 

Three histologic patterns have been recog- 
nized, the most common of which is the “nod- 
ular fasciitis-like” pattern with myxoid, 
vascular, and inflammatory areas. 

A second pattern, designated “fibrous 
histiocytoma-like”, has a more compact spin- 
dle cell proliferation and scattered lympho- 
cytes, plasma cells or eosinophils. 

The third pattern, designated “scar or desmoid- 
like”, has dense collagen with fewer spindled 
and inflammatory cells. 

Infiltration into the muscularis propria or even 
perivesical involvement may be seen. 
Typically, the lesion occurs in young patients 
(9-42 years) with a female predominance. 
The tumor size ranges from 1.5 to 13 cm. 
Follow up data has revealed no evidence of 
metastases, but the lesion may recur after 


surgery. 
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Fig.2.102 Inflammatory 
myofibrobastic tumor 
showing myxoid appearance 


Fig. 2.103 Inflammatory 
myofibrobastic tumor. ALK 
positive immunohistochemis- 
try (/eft) and ALK transloca- 
tion by FISH (right) showing 
normal signal (white arrow) 
and split (break apart) signal 
(yellow arrow) 


Immunohistochemistry 

e Utility of immunostaining in separating this 
lesion from other spindle cell lesions of the 
bladder is limited. Immunoreactivity for actin 
and vimentin is usually present but may be 
focal. P53 staining is weak or absent in inflam- 
matory myofibroblastic tumor and postopera- 
tive spindle cell nodule but strongly and 
diffusely positive in rhabdomyosarcoma, leio- 
myosarcoma or sarcomatoid carcinoma. 

e Pancytokeratin reactivity, which may be 
patchy, is seen in many cases of inflammatory 
myofibroblastic tumor. Nevertheless, cytoker- 


atin may be seen in other nonepithelial tumors 
such as leiomyosarcoma. Actin immunoreac- 
tivity may not help differentiate benign from 
malignant tumors, since a-smooth muscle 
actin (SMA) is positive in 43 % of sarcomas, 
63 % of inflammatory myofibroblastic tumor 
and an intermediate percentage of postopera- 
tive spindle cell nodule. Rhabdomyosarcoma 
rarely expresses SMA but leiomyosarcoma 
often does. 

Inflammatory myofibroblastic tumor, postop- 
erative spindle cell nodule may be reactive for 
desmin, but this marker may be present in 
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leiomyosarcoma at other sites. Inflammatory 
myofibroblastic tumor shows variable staining 
for EMA. Inflammatory myofibroblastic 
tumor is negative for myoglobin, whereas 
rhabdomyosarcoma is usually positive for 
skeletal muscle markers such as myogenin or 
MyoD1. Strong coexpression of SMA and 
cytokeratin is characteristic of vesical myofi- 
broblasts, and thus should characterize inflam- 
matory myofibroblastic tumor. 


Differential diagnosis 


The main differential diagnoses include post- 
operative spindle cell nodule, embryonal 
rhabdomyosarcoma, and leiomyosarcoma. 
Post-operative spindle cell nodule reportedly 
is more likely to have eosinophils. 
Inflammatory myofibroblastic tumor may be 
confused with myxoid leiomyosarcoma since 
both may have a myxoid stroma. 
Morphologically, leiomyosarcoma is more 
uniform in its cellularity and exhibits more 
cytologic atypia. Inflammatory myofibroblas- 
tic tumor, on the other hand, has a more prom- 
inent network of small blood vessels and a 
more extensive inflammatory infiltrate. 
Inflammatory myofibroblastic tumor may 
have necrosis at the site of surface ulceration 
and it may infiltrate into the detrusor muscle, 
but it typically does not exhibit deep necrosis 
as may be seen in a sarcoma. Recently, posi- 
tive cytoplasmic immunostaining for anaplas- 
tic lymphoma kinase (ALK-1) has been 
identified in 89 % of inflammatory myofibro- 
blastic tumor in the bladder. The ALK-1 stain- 
ing was confirmed by fluorescence in situ 
hybridization to mRNA from a fusion gene 
resulting from translocation of the ALK gene 
on chromosome 2p23 to the clathrin heavy 
chain region on chromosome 17q23. It has 
been suggested that ALK negative cases are 
less likely to recur. Neither ALK-1 staining 
nor translocation of the ALK-1 gene has been 
identified in any case of bladder leiomyosar- 
coma or rhabdomyosarcoma. However, spin- 
dle cell lesions in sites other than the urinary 
bladder may display ALK-1 expression, 
which has been reported in 40 % of inflamma- 
tory myofibroblastic tumor, 19 % of rhabdo- 
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myosarcomas and 10 % of leiomyosarcomas 
at other sites. 


Post-operative spindle cell nodule (PSCN) 


It is characterized by nodules up to 4 cm in size 
occurring in the lower genital tract and lower 
urinary tract months after surgical instrumen- 
tation or resection. Patients range in age from 
29 to 79 years, and typically present with 
hematuria and/or obstructive voiding symp- 
toms. Some PSCN are found incidentally by 
CT scan or at cystoscopy. Microscopically the 
tumors are uniform, composed of intersecting 
fascicles of plump spindle cells with delicate 
vessels, focal hyalinization, and moderate col- 
lagen deposition (Fig. 2.104). 

The spindle cells have abundant, tapering, eosin- 
ophilic cytoplasm. The nuclei vary only slightly 
in size and there is no cytologic atypia. There are 
numerous mitotic figures, ranging from 1 to 25 
per 10hpf, none of which is abnormal. All lesions 
have ulceration with acute inflammatory cells in 
the ulcer bed, as well as scattered chronic inflam- 
matory cells in deeper areas. 

The tumor has infiltrating margins with 
smooth muscle destruction. Moderate edema 
and small foci of hemorrhage may be identi- 
fied. No recurrences or metastases have been 
reported, but bladder wall eosinophilia may be 
prominent following resection of the lesion. 
The proliferating cells are immunoreactive for 
cytokeratin AE1/AE3, CAMS5.2 and vimentin 
in some cases, similar to the findings in IMT. 
Some cases exhibit only immunoreactivity for 
vimentin. 

The differential diagnoses for PSCN include 
sarcomatoid carcinoma, myxoid leiomyosar- 
coma, rhabdomyosarcoma, and malignant 
fibrous histiocytoma (see inflammatory myo- 
fibroblastic tumor section for discussion). 
Findings that are helpful in distinguish- 
ing PSCN from sarcoma include the lack of 
necrosis or myxoid degeneration, lack of 
nuclear atypia, and predominance of chronic 
over acute inflammation. P53 immunostaining 
may be helpful in distinguishing these lesions, 
being noted only rarely in PSCN, but show- 
ing strong and diffuse staining in malignant 
lesions. 
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Fig.2.104 Histologic 
features of postoperative 
spindle cell nodule 
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Leiomyoma 

e Although rare, leiomyoma is the most com- 
mon benign neoplasm of the bladder. About 
60 % occurred in the third through sixth 
decades with an average patient age of 44 


and vimentin. Some may express CD34 but 
most are negative for cytokeratin and S-100 
protein. 

Hemangioma 

e Mean age at diagnosis is 30-58 years. Male- 


years. Leiomyoma of the bladder is more 
common in women, with a male: female 
ratio of 1:3. About 19 % of patients are 
asymptomatic; others present with obstruc- 
tive voiding symptoms (49 %), irritative 
symptoms (38 %), hematuria (11 %), or 
flank pain (13 %). 

Leiomyomas are most often endovesical, fol- 
lowed be extravesical, or intramural. Grossly, 
the tumors are small, well circumscribed, 
white nodules without hemorrhage or necro- 
sis, and a tumor size of 1.6-5.8 cm. 
Microscopically, leiomyoma consists of inter- 
secting fascicles of smooth muscle cells with 
moderate to abundant eosinophilic cytoplasm 
(Figs. 2.105 and 2.106). 

Cellularity is usually limited, and myx- 
oid change is absent in most cases. The 
nuclei are oval to cigar-shaped, centrally 
located, and blunt-ended, and lack significant 
nuclear atypia, mitotic activity and necro- 
sis. Examples of angioleiomyoma have been 
reported. Leiomyoma is immunoreactive for 
smooth muscle actin (SMA), actin, desmin, 


to-female ratio is 3.7:1. The usual presenting 
symptom is gross hematuria, but other com- 
plaints may include irritative voiding symp- 
toms and abdominal pain. Endoscopically, a 
sessile, blue, raised mass may be seen. The 
lesion is usually small (median 0.7 cm). 
Hemangiomas are most often found on the 
posterior and lateral walls of the bladder. The 
histologic findings in bladder hemangioma are 
the same as those noted in other sites. 
Cavernous hemangioma is the most common 
type reported in the bladder, but capillary or 
arteriovenous types may infrequently be seen 
(Fig. 2.107). 

The differential diagnosis for bladder hem- 
angioma includes angiosarcoma and Kaposi 
sarcoma, both of which exhibit more cyto- 
logic atypia. Exuberant granulation tissue 
contains prominent inflammation, which is 
not a feature of hemangioma. Multiple hem- 
angiomas may be associated with syndromes 
predisposing to their development, including 
Klippel-Trenaunay-Weber and Sturge-Weber 
syndromes. 
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Fig.2.105 Subepithelial 
leiomyoma of the bladder 


Fig.2.106 Smooth muscle 
actin expression in bladder 
leiomyoma 
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Fig.2.107 Bladder 
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Granular cell tumour 

e This tumor is rarely seen in the urinary bladder 
but reported cases have occurred in adult 
patients 23-70 years of age. There is no gender 
predilection. They are usually solitary, well 
circumscribed and vary in size up to 12 cm. 

e Histologically, the cells have abundant granu- 
lar eosinophilic cytoplasm and vesicular 
nuclei. S-100 protein is invariably expressed 
in the tumor cells (Figs. 2.108 and 2.109). 
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e A congenital granular cell tumor of the gin- 
giva with systemic involvement including uri- 
nary bladder has been reported. Rare cases of 
malignant granular cell tumor of the bladder 
are on record. 

Solitary fibrous tumors 

e Solitary fibrous tumor of the urinary bladder 
has recently been recognized. It occurs in 
older patients who present with pain or hema- 
turia. The tumor is typically a polypoid 


2.2 Urinary Bladder 157 


Fig.2.109 Myoblastoma 
cells are positive for S-100 


submucosal mass. Histopathologic features 
include spindle cells arranged haphazardly in 
a variably collagenous stroma. 

Dilated vessels reminiscent of hemangioperi- 
cytoma are present. All solitary fibrous 
tumours of the bladder have had a benign 
course, although the number of cases is small, 
and follow-up has been short term in several 
cases. The proliferating cells typically show 
CD34 immunoreactivity. 


Perivascular epithelioid cell tumor (PEComa) 
e Perivascular epithelioid cell tumor (PEComa) 


is arare mesenchymal neoplasm with indolent 
biological behavior. All cases involving the 
urinary bladder have occurred in patients less 
than 50 years old. One of characteristic histo- 
logic features of this tumor is the delicate vas- 
cular stroma between the tumor cell nests 
(Figs. 2.110, 2.111, 2.112, and 2.113). 

Clear to eosinophilic, epithelioid and spin- 
dled cells are arranged in fascicles or pack- 
ets. Mitotic figures are inconspicuous. 
Immunohistochemically the cells are positive 
for HMB-45 and smooth muscle actin, but 
negative for S-100 protein, Melan-A, desmin, 
and pan-cytokeratin. 

Clear cell myomelanocytic tumor, another 
member of the PEComa family, has also been 
reported in the urinary bladder. The single 


reported case arose from the muscularis pro- 
pria in a 33-year-old woman. 

Neurofibroma 

e Neurofibroma of the urinary bladder is rare. 
Most of these lesions occur in the setting of 
neurofibromatosis type | rather than as iso- 
lated lesions. Classically, neurofibromas of 
the urinary bladder occur in young patients 
with a slight male predominance. The average 
age at diagnosis is 17 years. 

e Presenting symptoms include hematuria, irri- 
tative symptoms, and pelvic mass. 
Neurofibroma is a benign tumor of various 
nerve sheath cells, including Schwann cells, 
perineurium-like cells, fibroblasts, and inter- 
mediate type cells. 

e The histologic findings are the same as in neu- 
rofibromas of other organs: tumors are com- 
posed of a hypocellular proliferation of spindle 
cells, loosely arranged into fascicles with scat- 
tered “shredded carrot” bundles of collagen. 
Individual cells have wavy, bland nuclei. 

e Some bladder neurofibromas were transmural 
with both diffuse and plexiform growth pat- 
terns with submucosal involvement and sub- 
epithelial pseudo-Meissnerian corpuscles on 
biopsy. A few mast cells are present. 

e Immunohistochemical staining was reac- 
tive in all cases for S-100 protein as well 
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Fig.2.110 Pecoma of the 
urinary bladder showing a 
cellular area 


Fig.2.111 Pecoma of the 
urinary bladder showing 
clear cells 


Schwannoma 
for neurofilament protein in axons. A recent * Schwannoma of the urinary bladder is derived 


as Type IV collagen. Three were positive 


report indicates that bladder neurofibromas from Schwann cells in nerve sheaths. It occurs 


do not express ALK-1 protein. The differ- 
ential diagnosis of bladder neurofibroma 
includes other spindle cell tumors such as 
leiomyoma, post-operative spindle cell nod- 
ule, myofibrobastic tumor, low grade leio- 
myosarcoma, other nerve sheet tumors and 
rarely rhabdomyosarcoma. 


in both men and women, and is often associ- 
ated with von Recklinghausen’s disease. The 
age at presentation ranges from the fourth to 
sixth decade. 

The presenting symptoms include bladder pres- 
sure, suprapubic pain, back pain, urgency, and 
frequency. No recurrences have been reported. 
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Fig.2.112 Hypocellular 
area of a pecoma of the 
urinary bladder 


Fig.2.113 Hypocellular 
area of a pecoma of the 
urinary bladder with 
hyalinized vessels wall 


¢ The tumor appears as a circumscribed mass, neuron-specific enolase, and vimentin. 


often arising from the lateral wall, beneath a 
normal mucosa. It may or may not extend into 
the perivesical fat. Histologically, schwan- 
noma consists of spindle cells with uniform 
round to oval nuclei arranged in a palisading 
or organoid pattern. 

There is no nuclear pleomorphism and mitotic 
figures are infrequent. Tumor cells show posi- 
tive immunostaining for S-100 protein, 


Immunostains for myoglobin, keratins, actin 
(HHF-35), and desmin are negative. 


Primitive neuroectodermal tumor 
e Primary primitive neuroectodermal tumor 


(PNET) of the bladder is an extremely rare 
and aggressive neoplasm. It is morphologi- 
cally a small round blue cell tumor without 
rosette formation and with extensive areas of 
necrosis. Tumor cells show strong expression 
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Fig.2.114 Small cell 
proliferation with necrosis 
characteristic of peripheral 
neuroectodermal tumor 


Fig.2.115 CD99 positive 
peripheral neuroectodermal 
tumor. Overlying urothelium 
is negative 


of CD99, vimentin, and CD117 (c-kit), and 
focal reactivity to cytokeratin and S-100 pro- 
tein (Figs. 2.114 and 2.115). 

Ultrastructural study reveals sparse neurose- 
cretory granules. Molecular genetic analysis 
supports the diagnosis of PNET by showing 
the EWS/FLI-1 fusion transcript type 2 by 
RT-PCR and EWS gene rearrangement by 
FISH. A patient treated with imatinib fol- 
lowing systemic chemotherapy and radical 


surgery remains alive after 8 years 
follow-up. 


Malignant peripheral nerve sheath tumor 


(MPNST) 

Malignant peripheral nerve sheath tumor is 
rare in the urinary bladder. Only a few cases 
have been documented, predominantly in 
patients less than 40 years old. Some have 
arisen in the setting of neurofibromatosis type 
1, possibly originating in neurofibromas of 
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autonomic nerve plexuses in the bladder wall. 
MPNST is typically a highly malignant and 
rapidly growing tumor. 

Patients present with hematuria, and a supra- 
pubic mass is sometimes noted. The lesion has 
been seen arising from the trigone, as well as 
from the lateral and posterior walls of the 
bladder. It may form multiple large nodules 
with surface ulceration and areas of necrosis. 
The tumor may infiltrate the entire thickness 
of the bladder wall, involving perivesical soft 
tissues or pelvic peritoneum. Distant metasta- 
ses may be present at diagnosis. 

Prognosis is generally poor with local recur- 
rence or distant metastases often evident 
within 2 months of initial surgical resection. 


Pathology 


MPNST is a poorly differentiated tumor that 
grows in sheets and nodules consisting of 
interlacing fascicles of malignant spindle 
cells. The tumor cells are pleomorphic, with 
variable amounts of eosinophilic cytoplasm. 
Most have a single nucleus, but multinucle- 
ated tumor cells may be present. 

Nuclei are round to oval with prominent irreg- 
ular eosinophilic nucleoli, or elongated and 
tapered with marked atypia. Mitotic activity 
may be moderate. An extensive infiltrate of 
acute and chronic inflammatory cells, includ- 
ing eosinophils, may be present. An epitheli- 
oid variant as well as a variant with 
rhabdomyoblastic differentiation, (malignant 
triton tumor) have been described. 


Immunohistochemistry 


Immunohistochemical stains can help with 
the identification of this tumor, which typi- 
cally shows positive immunostaining for 
S-100 protein and vimentin, and focally 
positive staining for neuron-specific enolase 
(NSE). It usually does not stain for epithe- 
lial membrane antigen (EMA), cytokeratin 
AE1/AE3, muscle-specific actin, desmin, 
myoglobin, cytokeratin, chromogranin, or 
neurofilament. 

In one case, rhabdomyoblastic differentiation 
with focal immunostaining for myoglobin was 
identified in a tumor that arose in an infant 
with neurofibromatosis type 1. 
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The differential diagnosis of this tumor includes 
epithelioid sarcoma, undifferentiated carci- 
noma, melanoma, epithelioid angiosarcoma, 
rhabdoid tumor, carcinosarcoma, and epi- 
thelioid leiomyosarcoma. Immunoreactivity 
to HMB45 or Melan-A, or strong diffuse 
S100 protein immunoreactivity would favor 
melanoma. 

Carcinosarcoma would show evidence of epi- 
thelial differentiation with immunoreactivity 
for cytokeratins and EMA. Unlike epithelioid 
sarcoma, tumor cells of MPNST are immuno- 
reactive for S-100 protein, focally immunore- 
active for NSE, and are not immunoreactive for 
EMA or cytokeratins. Immunohistochemistry 
can also be used to help rule out endothelial, 
muscular and neuroendocrine differentiation 
as well as anaplastic lymphoma. 


Leiomyosarcoma 


Leiomyosarcoma is the most common malig- 
nant mesenchymal tumor of the urinary blad- 
der in adults. It is rare but has been reported 
in patients ranging from 15 to 75 years of age. 
There is male predominance. 

Some leiomyosarcomas develop a number of 
years after the administration of cyclophos- 
phamide. Acrolein, a degradation product of 
cyclophosphamide, is thought to be the caus- 
ative agent. 

Patients present with gross hematuria, obstruc- 
tive voiding symptoms, dysuria, or abdominal 
mass. Most often the tumor is located in the 
dome of the bladder, and less frequently in the 
lateral walls. 

Grossly, the tumor is large, unencapsulated, 
often polypoid with surface ulceration, and 
exhibits invasive growth involving all layers 
of the bladder. The cut surface is usually firm 
or fleshy with a fibrous or myxoid appearance. 
Some are hemorrhagic, with varying degrees 
of necrosis. 


Pathology 


Interlacing bundles and fascicles of elongated, 
eosinophilic cytoplasmic processes and spin- 
dled to elongate hyperchromatic nuclei are 
common. High grade lesions have significant 
nuclear pleomorphism with hyperchromasia 
and irregular nuclear membranes (Fig. 2.116). 
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Fig.2.116 Microscopic 
features of leiomyosarcoma 
of the bladder with high 
mitotic index 


Pleomorphic, vesicular nuclei with macronu- 
cleoli and frequent bizarre mitotic figures, 
interspersed with some multinucleate giant 
cells characterize high grade lesions. The 
pleomorphism of high grade leiomyosarcoma 
is usually identifiable at low power, along with 
tumor cell necrosis, increased mitotic activity, 
and infiltration of the muscularis propria. 
Grading influences prognosis, and is based on 
the degree of cytologic atypia and mitotic 
activity. Low grade leiomyosarcoma has fewer 
than 5 mitoses per HPF, mild to moderate 
cytologic atypia, minimal necrosis and an 
infiltrative margin. 

High grade leiomyosarcoma has more than 5 
mitoses per HPF, moderate to marked cyto- 
logic atypia and may show abundant necrosis. 
Several morphologic variants including myx- 
oid and epithelioid types have been described. 
Myxoid leiomyosarcoma may contain moder- 
ate numbers of thin-walled blood vessels, and 
epitheliod leiomyosarcoma has rounded tumor 
cells, which occasionally exhibit clear and 
vacuolated cyotoplasm. 
Immunohistochemically, | leiomyosarcomas 
usually stain positively for vimentin, with 
variable staining for SMA (43-100 %), and 
desmin (0-60 %). Infrequently, they show 
positive immunostaining with epithelial mark- 


ers including cytokeratins (CAM5.2, AE1/ 
AE3) (10 %) and epithelial membrane antigen 
(5 %). ALK-1 immunostain is usually 
negative. 

Leiomyosarcoma must be differentiated from 
several other tumors, including leiomyoma, 
sarcomatoid carcinoma, rhabdomyosarcoma, 
postoperative spindle cell tumor and pseudo- 
sarcomatous myofibroblastic proliferations. 
Sarcomatoid carcinoma can be recognized if 
one is aware of a history of a high-grade uro- 
thelial carcinoma or of concurrent urothelial 
in situ or invasive carcinoma. 

Therefore, extensive tissue sampling is recom- 
mended before rendering a diagnosis of leio- 
myosarcoma in the bladder. Sarcomatoid 
carcinoma is typically immunopositive for 
low molecular weight cytokeratin and EMA 
and usually immunonegative for myogenous 
markers such as desmin and SMA, although in 
rare cases with muscle differentiation, these 
markers may be diffusely positive. 

While leiomyosarcomas may show cytokera- 
tin immunoreactivity, the staining is usually 
focal and weak. Another differential consider- 
ation, rhabdomyosarcoma, may have a myx- 
oid appearance but this tumor is extremely 
rare in adults. Features of rhabdomyosarcoma 
include the presence of cross-striations and/or 
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a cambium layer, as well as positive staining 
for myogenin. 


Rhabdomyosarcoma 


Rhabdomyosarcoma is infrequently seen 
in the urinary bladder, and the great major- 
ity occurs during childhood and ado- 
lescence. Only a few cases of bladder 
rhabdomyosarcoma in adults have been 
reported. Rhabdomyosarcoma is the most 
frequent malignant tumor of the bladder in 
children. Children with neurofibromatosis 
type | have an increased prevalence of rhab- 
domyosarcoma with a predominance of blad- 
der or prostate primaries. 

Patients with rhabdomyosarcoma classically 
present with hematuria; some have obstructive 
voiding symptoms, and in some cases an 
abdominal mass is evident. The most frequent 
site of involvement is adjacent to the trigone. 
Several histologic variants of rhabdomyosar- 
coma are seen in the bladder, with embryonal 
type, including the botryoid subtype, being 
the most common. 

Grossly, rhabdomyosarcoma, including the 
sarcoma botryoides variant, appears as a 
polypoid gelatinous and lobulated mass pro- 
truding into bladder lumen with variable hem- 
orrhage and necrosis. The shiny, lobulated, 
grape-like appearance of the most common 
type of bladder sarcoma in children is the 
source of the name sarcoma botryoides. 

Most tumors have a superficial covering epi- 
thelium. The botryoid subtype of embryonal 
RMS demonstrates a “cambium” layer, or 
condensed layer of small round rhabdomyo- 
blasts under the intact epithelium. The main 
tumor mass in botryoid rhabdo-myosarcoma 
may be a pauci-cellular myxoid tumor. These 
hypocellular areas may be admixed with more 
cellular areas, especially where the tumor 
infiltrates deeply into the muscle wall. 
Histologically, well differentiated tumor cells 
(thabdomyoblasts) have hyperchromatic small 
nuclei. The cells are small and elongated with 
frequent cross-striations. Less differentiated 
rhabdomyoblasts have medium-sized or large, 
irregularly shaped hyperchromatic nuclei with 
a small rim of cytoplasm and a high mitotic 
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rate. Often atypical mitotic figures and bizarre 
cells are seen. 

A rare variant reported to occur in the bladder 
is alveolar rhabdomyosarcoma. This sarcoma 
has closely packed alveolar spaces separated 
by thin fibrovascular septa lined by a single 
layer of cuboidal hyperchromatic tumor cells. 
The polygonal cells lining the fibrovascular 
septa have a hobnail appearance, with nuclei 
projecting away from the basement mem- 
brane. Tumor cells floating in the alveolar 
spaces have been described. 

The solid type of alveolar rhabdomyosarcoma 
grows in confluent sheets, but the cells are 
similar to those of the classic pattern. Mixed 
alveolar and embryonal types occur, and their 
biologic behavior is similar to that of pure 
alveolar RMS. The botryoid subtype, which 
tends not to infiltrate deeply into the muscle, 
are associated with an overall excellent prog- 
nosis. Deeply infiltrating embryonal RMS and 
alveolar RMS, on the other hand, often por- 
tend a poor prognosis even with modern mul- 
timodality therapy. 

Immunohistochemical stains of rhabdomyo- 
sarcoma usually show positivity for desmin, 
MyoD1 or myogenin. Also, muscle-spe- 
cific actin, myoglobin, and myosin may be 
positive. Rhabdomyoblasts may stain for 
neuron-specific enolase and infrequently for 
cytokeratin. The alveolar variant has been 
reported to stain focally with S-100. The 
differential diagnosis of bladder rhabdo- 
myosarcoma includes pseudosarcomatous 
myofibroblastic tumor, leiomyosarcoma, neu- 
rofibroma and sarcomatoid carcinoma. 


Angiosarcoma 
e Angiosarcoma of the bladder is exceedingly 


rare and carries a very poor prognosis with 
most patients died of disease within two years 
of diagnosis. Angiosarcoma can arise in any 
part of the bladder. The age at presentation 
ranges from 38 to 85 years. There is a male 
predominance. 

The development of angiosarcoma has been 
linked to certain environmental exposures 
including vinyl chloride, arsenic, and thera- 
peutic irradiation. All cases have presented 
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Fig.2.117 Malignant 
fibrohistiocytoma of the 
bladder (low power) 


with hematuria. Other reported symptoms 
include flank or groin pain and dysuria. The 
disease has often extended locally beyond the 
bladder or metastasized at time of presenta- 
tion. Frequent sites of metastasis are lung and 
liver. 

Histologically, angiosarcoma of the bladder is 
composed of anastomosing vascular channels 
lined by atypical endothelial cells. The endo- 
thelial cells often are pleomorphic with large 
hyperchromatic nuclei, prominent nucleoli 
and abundant mitotic figures. The vascular lin- 
ing cells may protrude into the lumen impart- 
ing a hobnail appearance. There may be no 
intervening stroma. The vascular channels 
range in size from small capillaries to sinusoi- 
dal spaces. 

A solid growth pattern of monomorphic epi- 
thelioid cells with vesicular chromatin and 
moderate eosinophilic cytoplasm arranged in 
sheets and nests has been described. 
Infiltration into the deep muscle layer may be 
present with either vascular or solid growth 
patterns. 

Immunohistochemically, angiosarcoma stains 
positively for vimentin, CD31, and CD34. 
Cytokeratins may be positive. The differential 
diagnosis for angiosarcoma of the bladder is 
hemangioma, which is usually small and lacks 


cytologic atypia, anastomosing channels, and 
solid areas. Kaposi sarcoma may be seen in 
the urinary bladder, especially in immuno- 
compromised patients. The differential also 
includes high grade urothelial carcinoma. 


Malignant fibrous histiocytoma (undifferentiated 


sarcoma) 

Primary malignant fibrous histiocytoma 
(MFH) of the bladder is rare. It occurs most 
commonly in men from 45 to 79 years of age, 
with gross hematuria at time of presentation. 
The tumor is often large at presentation and 
involves all layers of the bladder wall. 

The overlying urothelium may be either nor- 
mal or ulcerated. Four morphologic variants 
are recognized, including myxoid, inflamma- 
tory, storiform-fascicular, and pleomorphic 
types. Histologically, these tumors are com- 
posed of spindled or polygonal cells with 
variably sized oval to round nuclei. The 
nuclei have coarse chromatin and prominent 
nucleoli. Mitotic activity is usually moderate 
to high. Multinucleated giant cells are scat- 
tered throughout. Inflammatory type malig- 
nant fibrous histiocytoma is characterized by 
an abundance of inflammatory cells, espe- 
cially neutrophils infiltrating between fasci- 
cles of tumor cells (Figs. 2.117, 2.118, 2.119, 
and 2.120). 
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Fig.2.118 Malignant VES 


fibrohistiocytoma of the 
bladder with storiform 
pattern 


Fig.2.119 Pleomorphic 
malignant fibrohistiocytoma 
of the bladder 
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Immunohistochemical stains can help differ- 
entiate malignant fibrous histiocytoma from 
other spindle cell neoplasms in the bladder. 
Typically, malignant fibrous histiocytoma is 
nonreactive for cytokeratin. It is often reactive 
for vimentin, alpha-l-antichymotrypsin, and 
focally reactive for CD68. 

Several tumors enter into the differential diag- 
nosis of malignant fibrous histiocytoma. 
Sarcomatoid carcinoma of the bladder may 
have a similar appearance, but an epithelial 
component immunoreactive to cytokeratin 
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and EMA is usually identifiable in sarcoma- 
toid carcinoma. 

Differentiating malignant fibrous histiocy- 
toma from pseudosarcomatous myofibroblas- 
tic tumor or postoperative spindle cell nodule 
may be difficult. Mixed acute and chronic 
inflammatory cells and a history of a surgi- 
cal procedure favors post-operative spindle 
cell nodule. Malignant fibrous histiocytoma 
of the bladder is a highly aggressive tumor 
with a high local recurrence rate and frequent 
metastasis. 


166 2 Tumors and Tumor-Like Conditions of Urinary Bladder, Renal Pelvis, Ureter and Urethra 


Fig. 2.120 CD68 positive 
expression in malignant 
fibrohistiocytoma of the 
bladder 


Osteosarcoma 
e Defined as a malignant tumour showing osteoid 


The majority of patients have advanced stage 
at presentation and die of disease within 6 


production, osteosarcoma of the urinary bladder 
occurs in male patients 60-65 years of age. 
Some have a history of radiation therapy for uro- 
thelial carcinoma. Most osteosarcomas arise in 
the trigone region. Hematuria, dysuria, urinary 
frequency, and recurrent urinary tract infections 
are the most common presenting symptoms. 
Osteosarcoma of the urinary bladder presents 
as a solitary, large, polypoid, gritty, often 
deeply invasive, variably hemorrhagic mass. 
Histologically, tumors are composed of cyto- 
logically malignant cells surrounding variably 
calcified, woven bone lamellae. Foci of chon- 
drosarcomatous differentiation or spindle cell 
areas may also be observed. The cytologic 
atypia differentiates osteosarcoma from stro- 
mal osseous metaplasia occurring in some 
urothelial carcinomas. 

By definition, a recognizable malignant epi- 
thelial component is diagnostic of sarcoma- 
toid carcinoma (carcinosarcoma) even when 
osteoid is present. Urothelial sarcomatiod car- 
cinoma is the most important differential diag- 
nostic consideration for osteosarcoma of the 
bladder. 

Osteosarcoma of the urinary tract is an aggres- 
sive tumour associated with a poor prognosis. 


months, often with lung metastases. The stage 
of the disease at time of diagnosis is the best 
predictor of survival. 


Other rare soft tissue tumors arising in the 


bladder 

Other malignant mesenchymal neoplasms 
such as malignant peripheral nerve sheath 
tumor, lipoma and liposarcoma, chondrosar- 
coma, hemangiopericytoma, and Kaposi sar- 
coma may rarely involve the bladder. The 
diagnosis requires that bladder involvement 
by direct extension from another site be 
excluded. 

In the case of primary chondrosarcoma of the 
bladder, sarcomatoid carcinoma must be 
excluded. Immunostaining for cytokeratin is 
negative. 

A single case report on alveolar soft part sar- 
coma arising in the bladder has been reported. 
The tumor showed strong nuclear immunore- 
activity for TFE3. 


2.2.9 Malignant Melanoma 


e Malignant melanoma may occur in the uri- 


nary bladder as a primary or metastatic 
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Fig. 2.121 Malignant melanoma of the urinary bladder 


tumour. All patients have been adults, with 
men and women being equally affected. 
Gross hematuria is the most frequent present- 
ing symptom but some patients with bladder 
melanoma have presented with symptomatic 


metastases. 


e Metastatic melanoma in the bladder is much 
more common than melanoma primary in the 
bladder. The generally accepted criteria for 
determining that melanoma is primary in the 
bladder are: lack of a cutaneous lesion history, 
failure to find a regressed melanoma of the 
skin, failure to find a different visceral pri- 
mary, and pattern of spread consistent with 


bladder primary. 


e Almost all of the tumours have appeared 
darkly pigmented at cystoscopy and on gross 
pathologic examination. Their sizes range 
from less than 1 to 8 cm. Histologically, the 
tumours show classic features of malignant 
melanoma: pleomorphic nuclei, spindle and 
polygonal cytoplasmic contours, and intra- 
cytoplasmic melanin pigment. Pigment pro- 
duction is variable and may be absent 


(Fig. 2.121). 


e One example of clear cell melanoma has been 
reported. A few of the tumours are associated 
with melanosis of the vesical epithelium. One 
malignant melanoma arose in a_ bladder 


diverticulum. 


e Immunohistochemical procedures have shown 
positive reactions with antibodies to S-100 


protein and with HMB-45 or Melan A. 
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2.2.10 Germ Cell Tumors 


e A number of germ cell neoplasms may arise 


rarely in the bladder, including dermoid cyst, 
teratoma, seminoma, choriocarcinoma, and 
yolk sac tumor. Rare cases of teratoma aris- 
ing in the bladder have been described in both 
adults and children. Dermoid cyst typically 
occurs in women between 30 and 49 years 
of age who present with nonspecific blad- 
der symptoms. Typical histologic features 
include calcifications and structures consistent 
with hair and/or teeth or other differentiated 
elements. 

Pure choriocarcinoma of the bladder in the 
absence of recognizable papillary or solid uro- 
thelial carcinoma is a rare, and is associated 
with an aggressive clinical course. Diagnostic 
features include syncytiotrophoblastic giant 
cells and cytotrophoblast cells that dis- 
play human chorionic gonadotropin (HCG) 
immunoreactivity. 

Chriocarcinoma should not be confused with 
urothelial carcinoma with syncytiotrophoblas- 
tic giant cells (see previous discussion). One 
reported case had isochromosome 12 by fluo- 
rescence in situ hybridization. Patients usually 
have symptoms typical of other bladder can- 
cers, including hematuria, dysuria and fre- 
quency. Some male patients may have 
gynecomastia. Increased urinary levels of 
HCG may be present in some patients. 


2.2.11 Hematologic Malignancies 


e Malignant lymphoma may occur in the uri- 


nary bladder as a primary lesion or as part of a 
systemic disease. Lymphomas constitute less 
than 1 % of bladder neoplasms. Secondary 
involvement of the bladder is common (12-20 %) 
in advanced stage systemic lymphoma. 

Bladder lymphomas may form solitary (70 %) 
or multiple (20 %) masses at cystoscopy. 
Occasionally there may be diffuse thickening 
(10 %) of the bladder wall. Ulceration is rare 
(<20 %) in primary, but common in secondary 
lesions. Frankly hemorrhagic changes of the 
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mucosa have been observed. Schistosomiasis 
may be associated with a T-cell lymphoma of 
the bladder. 

Papillary urothelial tumors may present 
simultaneously with bladder lymphoma, 
either primary or secondary. Primary mar- 
ginal zone B-cell lymphoma of mucosa-asso- 
ciated lymphoid tissue (MALT lymphoma) 
of the bladder has an excellent prognosis 
after therapy. Lymphoepithelial lesions may 
be seen and they should not confused with 
lymmphoepithelioma-like carcinoma or 
lymphoid rich variant urothelial carcinoma. 
Other types of primary bladder lymphoma, 
such as Burkitt lymphoma, T-cell lymphoma, 
Hodgkin lymphoma and plasmacytoma are 
very rare. Among secondary bladder lympho- 
mas, diffuse large B-cell lymphoma is the 
single most frequent histological subtype, fol- 
lowed by follicular, small cell, low grade 
MALT, mantle cell, Burkitt and Hodgkin lym- 
phoma. Involvement of the urinary bladder by 
acute myeloid leukemia (granulocytic sar- 
coma or myeloid sarcoma) is rare and relevant 
clinical data and high index of suspicion are 
critical to avoid misdiagnosis. 


2.2.12 Tumor-Like Conditions 


Papillary-polypoid cystitis 


May be clinically and microscopically mis- 
taken for papillary urothelial carcinoma. The 
designation papillary cystitis is used when 
thin finger-like papillae are present, and pol- 
ypoid cystitis refers to lesions with edematous 
and broad-based papillae. In both, there is 
typically abundant chronic inflammation in 
the stroma accompanied by prominent and 
often ectatic blood vessels. 

In bullous cystitis, the lesion is wider than 
lesions of polypoid or papillary cystitis. Long- 
standing cases of polypoid cystitis may have a 
fibrous rather than edematous stroma. 
Occasionally Papillary-Polypoid Cystitis may 
be associated with reactive and metaplastic 
changes in the overlying or adjacent urothe- 
lium with squamous metaplasia being the 
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most common. The urothelium may be hyper- 
plastic, but it lacks cytologic atypia. 
Occasionally the overlying urothelium can 
take the appearance of a pseudocarcinomatous 
epithelial hyperplasia. 

Papillary-Polypoid cystitis should be differen- 
tiated from low grade papillary urothelial car- 
cinoma. Two clinical settings suggest that an 
exophytic bladder lesion is reactive or inflam- 
matory: patients with an indwelling catheter, 
and those with vesical fistula (Figs. 2.122, 
2-123, 2,124, 2.125, 2.126, 2.127, 2.128, 
2.129, 2.130, and 2.131). 


Encrusted Cystitis 


This uncommon condition occurs when urea- 
splitting organisms alkalinize the urine, creat- 
ing superficial deposits of inorganic salts. In 
rare instances, encrusted cystitis may mimic a 
neoplasm. Microscopically, calcified deposits 
are mixed with fibrin and necrotic debris on 
the mucosal surface or submucosa; muscle 
involvement is uncommon 


Xanthogranulomatous cystitis 


Sheets of foamy histiocytes, often admixed 
with other inflammatory cells, without well 
formed granulomas that lack Michaelis- 
Gutman bodies. 


Malakoplaquia 


Inflammatory lesion that is caused by impaired 
intraphagosomal digestion resulting in histio- 
cytis accumulation. In the bladder is typically 
associated with a bacterial infection related to 
E Coli. 

On gross examination, are typically soft yel- 
low plaques. Histologically, it consist of sheets 
of histiocytes with granular eosinophilic cyto- 
plasm called von Hanseman cells. These cells 
have small basophilic intracytoplasmic inclu- 
sions (Michaelis-Gutmann bodies). 


BCG granuloma 


BCG induces a marked inflammatory response 
with denudation of the urothelium. The lam- 
ina propria typically shows a mixed inflamma- 
tory infiltrate and small epithelioid granulomas 
showing multinucleated giant cells. 


Squamous metaplasia 


Squamous metaplasia is a frequent finding in 
patients with Schistosomia haematobium 
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Fig.2.122 Cystitis 
papillary-polypoid 


Fig.2.123 Bladder 
endocervicosis 


infection, nonfunctioning bladder, exstrophy, 
or severe chronic cystitis. It is more common 
in women than men, and often occurs on the 
anterior wall. 

At cystoscopy, the mucosa is thickened and 
typically white or gray-white. Microscopically, 
there is squamous mucosa of variable thick- 


the possibility of invasive carcinoma else- 
where in the specimen. 

Squamous metaplasia should be distinguished 
from nonkeratinizing glycogenated squamous 
epithelium, similar to that of the vaginal type, 
which is a normal finding in the trigone and 
bladder neck in up to 86 % of women. 


ness that is often covered by a layer of keratin. 
Cytologic atypia is uncommon, but may 
include dysplasia or carcinoma in situ, raising 


Cistitis glandularis et cystica 
e Cystitis glandularis is thought to arise from 
Brunn’s nests, similar to cystitis cystica and is 
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Fig.2.124 Bladder 
endosalpingiosis 


Fig.2.125 Cystitis 
xanthogranulomatosa 


frequently associated with voiding symptoms. 
Cystitis glandularis is characterized by a cen- 
tral lining of cuboidal or columnar cells sur- 
rounded by layers of urothelial cells and some 
authors believe to be a metaplastic change of 
the urothelial lining in response to chronic 
inflammation or irritation. 

It is present in 71 % of serially sectioned blad- 
ders, and, like von Brunn’s nests, is most com- 
mon in the trigone. It may be responsible for 
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unusual bladder masses in children, and rare 
cases are associated with pelvic lipomatosis. 
Cystitis glandularis is present in some patients 
with neuropathic bladder and chronic indwell- 
ing urinary catheter. 

These lesions have characteristic immunos- 
taining with CK7, similar to normal urothe- 
lium, and lack of expression for CDX2 and 
CK20, markers associated with intestinal 
differentiation. 
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Intestinal metaplasia 

e Consists of tall columnar and goblet cells with 
prominent mucin production resembling 
colonic epithelium. Paneth and neuroendo- 
crine cells are present. Atypia and mitosis are 
not a common feature of intestinal metaplasia 
of the bladder. 

e A form off intestinal metaplasia with polypoid 
appearance has been described as lorid cystitis 
glandularis, is usually an incidental finding, 


and is distinguished from adenocarcinoma by 
the lack of stromal infiltration and absence of 
marked cytologic abnormalities. 

Nephrogenic adenoma 

e Nephrogenic metaplasia (adenoma) is most 
common in the bladder (55 % of cases) but 
may also involve the urethra (41 %) and ureter 
(4 %). It usually occurs in adults men. Most 
patients have a history of an operative proce- 
dure or one or more irritants including calculi, 
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Fig.2.129 Urachal cyst 


trauma, cystitis, and tuberculosis. About 8 % round, hollow acini reminiscent of renal 
of patients have undergone kidney transplan- tubules. They are occasionally solid and sur- 
tation; in these patients, cells of nephrogenic rounded by a prominent basement membrane 
adenoma derive from tubular cells of the renal that is highlighted by periodic acid-Schiff 
transplant, and are not metaplastic prolifera- stain. The tubules frequently become dilated 
tions of the recipient’s bladder urothelium. and cystic, but may also appear as near-solid 
e Microscopically, tubules are the most com- nests. 
mon histologic finding, but the proliferation ¢ The lumens often contain eosinophilic or 
may also be cystic, polypoid, papillary, and, basophilic secretions that are weakly mucicar- 


rarely, diffuse. The tubules appear as small, minophilic. Most of the cells lining the 
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Fig. 2.130 Intestinal 
metaplasia 


Fig. 2.131 Mullerian cyst 


tubules, cysts, and papillae are cuboidal or low 
columnar with scant cytoplasm; occasionally, 
the cells have abundant clear cytoplasm. 
Hobnail cells line the tubules and cysts in up 
to 70 % of cases, and large cysts may be lined 
by flattened cells. Small amounts of mucin 
may be present in the cells of nephrogenic 


metaplasia, but glycogen is usually scant or 
absent. Nuclear abnormalities are uncommon 
and, when present, appear reactive or 
degenerative. 

Mitotic figures are rare or absent. The stroma 
is typically described as edematous with a 
variable infiltrate of inflammatory cells, 


174 


2 Tumors and Tumor-Like Conditions of Urinary Bladder, Renal Pelvis, Ureter and Urethra 


sometimes prominent. Other stromal features 
sometimes include dilated vessels, calcifica- 
tion, amyloid-like plaque, or multinucleate 
giant cells. There is often marked chronic cys- 
titis which may partially obscure nephrogenic 
metaplasia; squamous and glandular metapla- 
sia may coexist with nephrogenic metaplasia. 
Rare cases of nephrogenic metaplasia are 
associated with prominent stromal calcifica- 
tion, malacoplakia, or cytomegalovirus 
infection. 

The most common differential diagnostic con- 
siderations of nephrogenic metaplasia are 
adenocarcinoma, and urothelial carcinoma 
with pseudoglandular differentiation. 

In some cases, the metaplasia is composed of 
minute mucin-containing tubules lined by sin- 
gle cells with compressed nuclei that simu- 
lates signet-ring cell carcinoma. Hobnail cells 
suggest the possibility of clear cell carcinoma 
of the bladder, but such cells are focally pres- 
ent in 70 % of cases of nephrogenic metapla- 
sia. Solid tubules with cells containing clear 
cytoplasm also suggest clear cell carcinoma, 
but this is an uncommon and focal finding in 
nephrogenic metaplasia. 

Histopathologic features that favor clear cell 
adenocarcinoma over nephrogenic metaplasia 
include a predominance of clear cells, severe 
cytologic atypia, high mitotic rate, the pres- 
ence of tumor necrosis, high MIB-1 count, and 
strong staining for p53. When present in the 
prostatic urethra, nephrogenic metaplasia may 
be mistaken for prostatic adenocarcinoma. 

In the differential diagnosis of adenocarci- 
noma, nephrogenic adenoma may be posi- 
tive for alpha-methylacyl-CoA racemase 
(AMACR or P504S) it might be confused 
with prostatic adenocarcinoma, particularly 
when involving the prostatic urethra. 
Similarly, lesions frequently show absence of 
high molecular weight cytokeratin and p63, 
which may falsely confirm this impression. 
Nephrogenic adenoma is positive for PAX-2 
and PAX-8. 

Nephrogenic adenoma with cytologic atypia, 
defined as the presence of nuclear enlarge- 
ment, hyperchromasia, and prominent nucle- 


oli, these lesions may be highly concerning 
for malignancy; however, none of reported 
cases developed bladder carcinoma. 

A rare variant of nephrogenic adenoma 
admixed with fibromyxoid areas composed of 
spindled cells resembling fibroblasts or small 
vessels and a fibromyxoid extracellular matrix, 
has been reported as fibromyxoid nephrogenic 
adenoma. 

Nephrogenic adenoma should be differenti- 
ated from urothelial carcinoma with small 
tubules, a rare variant of urothelial carcinoma 
that demonstrate a marked predominance of 
small tubules and acini. In differentiation of 
this lesion from nephrogenic adenoma, mor- 
phologic evaluation for the characteristic 
tubular and papillary components, cuboidal to 
low-columnar epithelium, and occasional 
hobnail appearance of nephrogenic adenoma 
may be helpful. 

Urothelial carcinoma with small tubules may 
show extensive invasion of the bladder wall in 
opposition to its bland histology. Urothelial 
carcinoma with small tubules shows immuno- 
profile similar to urothelial carcinoma. 


Endometriosis 
e The bladder is the most common organ (80 %) 


in the urinary tract to harbor foci of ectopic 
endometrial tissue. Most cases occur in 
women during the reproductive years 
Histopathologic diagnosis is typically based 
on the presence of both endometrial glands 
and stroma. In some cases these features may 
be obscured, leading to significant differential 
diagnostic difficulties. 

The glands observed in these lesions typically 
resemble those of an inactive or proliferative 
pattern endometrium, although occasionally a 
secretory pattern is seen. The stromal compo- 
nent at least focally resembles normal endo- 
metrial stroma, although it may be quite 
inconspicuous or may be obscured by infiltrat- 
ing histiocytes, either with foamy or 
hemosiderin-laden cytoplasm 

Awareness of a variety of histologic findings 
in cases of endometriosis is also important to 
avoid misdiagnosis. Although overall the pro- 
cess is uncommon in the urinary tract, 
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endometriosis in general sometimes demon- 
strates abundant extracellular mucin, post- 
menopausal changes, or treatment-related 
changes. Features, that may cause confusion 
with a glandular malignancy. 
Immunohistochemistry may be helpful in dem- 
onstrating endometrial components. Positivity 
with CD10, similar to normal or neoplastic 
endometrium may be a useful diagnostic fea- 
ture, although nonspecific to endometrial tissue. 
In cases of ureteral endometriosis, it was 
observed significant positivity for ER, PR, CK7, 
and CA125 in the epithelial component, with 
CD10 expression in the stromal component. 


Endocervicosis 


The term “endocervicosis” refers to an uncom- 
mon glandular tumor-like condition occurring 
in the bladder of women between 31 and 44 
years of age. All reported lesions were diag- 
nostically challenging, and some were misin- 
terpreted as adenocarcinoma. Symptoms 
include suprapubic pain, dysuria, frequency, 
or hematuria. Typically arises in the posterior 
wall and posterior dome of the bladder. 
Microscopically, there is variable extensive 
involvement of the wall by irregular benign- 
appearing or mildly atypical endocervical- 
type glands, some of that are typically 
cystically dilated. Although the stroma sur- 
rounding the glands may demonstrate a con- 
stellation of patterns including normal smooth 
muscle, an acutely and chronically inflamed 
fibrous cuff, endometrial-type stroma, or elas- 
tosis; a desmoplastic response is not present 
and may help in the discrimination from 
adenocarcinoma. 

Differentiation from intestinal metaplasia 
(cystitis glandularis of the intestinal type) may 
be challenging; however, the architectural pat- 
tern of deep muscular involvement in endocer- 
vicosis is a contrasting feature to the superficial 
location of cystitis glandularis. Intestinal 
metaplasia appears to be composed more uni- 
formly of goblet-type cells with genuine intes- 
tinal differentiation, as evidenced by intestinal 
markers immunohistochemistry. 
Immunohistochemical markers appear like- 
wise to confirm the benign and endocervical 
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origin of these lesions, as at least in the setting 
of individual cases. In a case report, HBME- 
1+, estrogen receptor and progesterone recep- 
tor exhibited a similar strong pattern of staining 
in the bladder lesion as compared to control 
endocervix (heterogeneous staining). DF3, a 
marker of apomucin MUC1, was strongly pos- 
itive in both lesional tissue and controls, and 
low proliferative index with MIB-1 (Ki67), 
supports the lesion’s benign nature. 

Endosalpingiosis 

e In such cases, the epithelium of a tubal-type 
component may be lined by low cuboidal, par- 
tially ciliated cells, intermingled with interca- 
lated cells and peg cells, similar to 
endosalpingiosis seen elsewhere. 

e Differentiation from atrophic endometriosis 
(without significant endometrial stroma) may 
be achieved frequently based on relative abun- 
dance or lack of a ciliated cell component. 

Mullerianosis 

e Collectively referred to as Miillerianosis, 
sometimes components of endometriosis, 
endocervicosis, and endosalpingiosis may be 
seen in varying combination in the bladder 

Mullerian cyst 

e Cysts observed in men that lie between the 
bladder and rectum 

Amyloidosis 

e Primary localized amyloid typically present in 
lamina propria with vascular involvement. 
Congo red or thioflavin T stain bladder amy- 
loid which most frequently is AL type (Gmmu- 
noglobulin light chain). 

Fallopian tube prolapse 

e Fragments of fallopian tube prolapsed into the 
bladder after fistula secondary to surgery 

Hamartoma 

e Polypoid lesion composed of foci resembling 
von Brunn nests, cystitis glandularis, or cysti- 
tis cystica dispersed irregularly in a fibrous, 
muscular or myxoid stroma, that can be 
focally cellular. 

Proteinoma 

e Tamm-Horsfall protein may accumulate in the 
bladder where it produces a tumor-like pro- 
teinoma with waxy eosinophilic extracellular 
material or homogeneous eosinophilic flecks 
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in areas of fibrinous exudate. It has no clinical 
significance. 


Suture Granuloma 


Granuloma occasionally arises in response to 
silk sutures introduced at the time of herniorrha- 
phy, diverticulectomy or other surgical proce- 
dure, producing a mass in or adjacent to the 
bladder. The process primarily involves the blad- 
der wall and perivesical tissue, producing an 
intraluminal mass visible at cystoscopy. 
Microscopically, there is a histiocytic reaction to 
suture with foreign body-giant cells and varying 
degrees of fibrosis and chronic inflammation. 


Collagenoma 


Submucosal accumulation of collagen that is 
comprised of a dense homogeneous, eosino- 
philic and acellular material. This occurs as a 
result of local collagen injections to treat uri- 
nary incontinence. 


Ectopic prostate 


Also known as prostate-type polyp seen rarely 
in the bladder trigone that include histologi- 
cally benign prostatic glands that react with 
PSA and PAP. 


Fibroepithelial polyp 


Rare polypoid lesion that may be seen in the 
bladder of any age showing edematous stroma 
with scattered blood vessels and may rarely 
have atypical stromal cells. 


Patent urachus and urachal cyst 


Patent urachus is lined by urothelium or meta- 
plastic epithelium without atypia. Urachal 
cysts may vary in size. Most are covered by 
urothelium, flattened attenuated epithelium, or 
cuboidal/columnar epithelium. 


Other tumor-like conditions 


Polyomavirus infection (nuclear inclusion 
atypia), schistosoma, HPV condyloma, tuber- 
culosis, diverticula (lack of muscle fibers in 
the wall), paraganglia, postsurgical necrobi- 
otic granuloma, sarcoidosis, giant cell cysti- 
tis, follicular cystitis, submucosal ossification 
and calcification, bladder melanosis, or sub- 
epithelial hemorrhage may rarely present 
as tumor-like condition or being the subject 
of differential diagnosis with a neoplastic 
disease. 


2.2.13 Metastatic Tumors and 


Secondary Extension 


e The urinary bladder is secondarily involved by 


a wide spectrum of malignancies. The most 
common primary sites with direct extension to 
the bladder and their relative frequencies 
include colon. (21 %), prostate (19 %), rectum 
(12 %), and cervix (11 %). 

The most common distant sites of origin of 
tumors metastatic to the bladder and their rela- 
tive frequencies are stomach (4 %), skin (4 %), 
lung (3 %), and breast (2.5 %). Secondary 
tumor deposits are almost always solitary 
(97 %), and 54 % of these are located in the 
bladder neck or trigone. Over half of second- 
ary tumors are adenocarcinomas. 

In terms of differential diagnosis, few second- 
ary tumors have distinctive histological fea- 
tures, making it difficult to make the appropriate 
diagnosis. Hence knowledge of the history 
and clinical setting are particularly impor- 
tant in these cases. Immunohistochemistry is 
useful for distinguishing primary tumors of 
the urinary bladder from metastases or direct 
extension from other sites. 

Urothelial carcinoma involving gyneco- 
logic organs can be challenging. Immu- 
nohistochemistry shows strong CK7 and focal 
to diffuse strong CK20 positivity in all cases, 
as well as at least focal p16 positivity in many 
cases. HPV in situ hybridization was negative 
in all cases, therefore can be used in differen- 
tial diagnosis. 


2.2.14 Metastatic Urothelial 


Carcinoma 


e When urothelial carcinoma presents at other 


sites, recognition of urothelial origin may be 
difficult, particularly since squamous and 
glandular differentiation are common in high- 
grade urothelial carcinoma. Differential cyto- 
keratin expression may be of value in the 
confirmation of metastatic urothelial carci- 
noma. Expression of the combination of 
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GATA 3, Uroplakin II, thrombomodulin, 
high molecular weight cytokeratin (34BE12), 
and cytokeratin 20 is strongly suggestive of 
urothelial origin in the setting of metastatic 
carcinoma of unknown primary while the 
expression of two of these three is still sugges- 
tive, albeit more weakly. Expression of uro- 
plakin III is highly specific for tumors of 
urothelial origin. 

Ovarian Brenner tumors, which histologically 
resemble urothelial neoplasms, may stain with 
uroplakin III and, therefore, may be included 
as a possible alternate primary site for uropla- 
kin III positive metastatic carcinomas in 
female patients. 

Some immunophenotypic differences between 
Brenner tumors and urothelial carcinomas of 
the bladder do exist. Urothelial carcinomas 
are frequently positive for thrombomodulin 
and cytokeratin 20 while Brenner tumors typi- 
cally do not stain with these antibodies. 
Ovarian transitional cell carcinomas rarely 
(6 %) express uroplakin II and typically have 
a uroplakin III -/cytokeratin 20-/WT1+ phe- 
notype in contrast to the uroplakin II positive 
phenotype observed in 82 % of Brenner 
tumors. 

In fact, the differences in staining with uropla- 
kin III and other markers suggests that Brenner 
tumors are the only true urothelial neoplasms 
of the ovary, with ovarian transitional cell car- 
cinomas representing a pattern of poorly dif- 
ferentiated adenocarcinoma. 


The Renal Pelvis and Ureter 


Tumors arising in the renal pelvis, the ureter 
and the urethra are morphologically similar to 
those in the bladder (Table 2.23) The inci- 
dence of these tumors ranges 0.7-1.1 per 
100,000 and there is a male to female ratio of 
1.7—1 with an increasing incidence in females. 
Tumors of the ureter and renal pelvis account 
for 8 % of all urinary tract neoplasms and are 
more common in older patients (mean 70 
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Table 2.23 WHO histological classification of tumors of 
renal pelvis and ureter 
Epithelial tumors 
Benign 
Urothelial papilloma 
Inverted papilloma 
Squamous cell papilloma 
Villous adenoma 
Malignant 
Urothelial carcinoma 
Nested 
Microcystic 
Inverted 
Micropapillary 
Clear cell 
With squamous differentiation 
With glandular differentiation 
Lymphoepithelioma-like 
Sarcomatoid 
Giant cell 
Squamous cell carcinoma 
Adenocarcinoma 
Small cell carcinoma 
Undifferentiated carcinoma 
Non-epithelial tumors 
Benign 
Fibroepithelial polyp 
Leiomyoma 
Fibrous-histiocytoma 
Neurofibroma 
Haemangioma 
Lipoma 
Hibernoma 
Malignant 
Leiomyosarcoma 
Rhabdomyosarcoma 
Fibrosarcoma 
Angiosarcoma 
Osteosarcoma 
Malignant schwannoma 
Miscellaneous 
Pheochromocytoma 
Carcinoid 
Lymphoma 
Plasmacytoma 
Wilms’ tumour 
Choriocarcinoma 
Malignant melanoma 
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years). More than 90 % are urothelial carcino- 
mas. Hematuria and flank pain are the chief 
presenting symptoms. 


Benign epithelial tumors 


In this location, most benign epithelial tumors 
are urothelial papilloma, inverted papilloma, 
villous adenoma and squamous papilloma. 
Most lesions are incidental findings and show 
similar histology to bladder cases. Synchronous 
inverted papilloma of the urinary bladder and 
the renal pelvis may occur. Benign epithelial 
tumors are rare in the upper urinary tract. 


Urothelial carcinoma 


Carcinoma arising in the renal pelvis and caly- 
ces are twice as common as those of the ureter. 
Multifocality is frequent as it is the associa- 
tion with a bladder neoplasm. 

Bilateral synchronous or metachronous ure- 
teral and renal pelvic carcinomas may occur. 
Etiologic and predisposing factors additional 
to those for bladder malignancy include phen- 
acetin abuse, papillary necrosis, Balkan 
nephropathy, thorium containing radiologic 
contrast material, urinary tract infections or 
nephrolithisis. 

Some tumors of the ureter are associated with 
hereditary non-polyposis colon cancer syn- 
drome (Lynch syndrome). 

Grossly, tumors may be papillary, polypoid, 
nodular, ulcerative or infiltrative. Some tumors 
distend the entire pelvis while others ulcerate 
and infiltrate, causing thickening of the wall 
(Figs. 2.132, 2.133, and 2.134). 

A high grade tumor may appear as an ill- 
defined mass that involves the renal paren- 
chyma, mimicking a primary renal cell 
carcinoma. Hydronephrosis and stones may 
be present in renal pelvic tumors while hydro- 
ureter and/or stricture may accompany ure- 
teral neoplasms. 

Microscopically, renal pelvis and bladder uro- 
thelial malignancies mirrors bladder urothelial 
neoplasia and therefore, occur with similar 
histology including papillary non-invasive or 
invasive tumors, carcinoma-in-situ and solid 
invasive carcinoma. 

The entire morphologic spectrum of uro- 
thelial carcinoma and its variants may be 


Fig. 2.132 Gross features of a carcinoma of the renal 
pelvis 


seen and tumor types include those show- 
ing squamous and glandular differentiation, 
inverted growth, or different morphologic 
variants (nested, microcystic, micropapil- 
lary, clear cell and plasmacytoid) and poorly 
differentiated or undifferentiated carcinoma 
(lymphoepithelioma-like, sarcomatoid and 
giant cell) (Fig. 2.3). 

Sarcomatoid carcinoma is rare in the pelvis 
and ureter, have a poor prognosis and shows 
either homologous or heterologous stromal 
elements (Fig. 2.4). Rare cases of choriocarci- 
noma reported in this location are viewed at 
this time as high grade urothelial carcinoma 
with trophoblastic differentiation. 

Some urothelial carcinomas in this location 
display alpha-fetoprotein expression at immu- 
nohistochemistry. Synchronous renal cell car- 
cinoma and urothelial cell carcinoma may 
coexist. 

Urothelial tumors should be graded following 
the proposal for the bladder urothelial tumors 
made by the World Health Organization 
(WHO) in 2004 or until validated, both the 
WHO, 1973 and WHO, 2004 can be stated in 
the final pathology report. 

There is a separate Tumor Node and Metastases 
(TNM) staging system for tumors of the renal 
pelvis and ureter according to the AJCC/TNM, 
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Fig.2.133 Microscopic 
features of a low grade 
papillary urothelial carci- 
noma of the renal pelvis 


Fig. 2.134 Microscopic 
features of a low grade 
papillary urothelial carci- 
noma of the renal pelvis with 
inverted growth and 
squamoid eddies (whorled 
distribution of urothelial 
cells) 


2010 revision (Table 2.24) The most important 
prognostic factor is tumor stage. 

¢ In evaluating these specimens, it is important 
to avoid over-staging as pT3 tumors that 
invade the muscularis (pT2) but shows exten- 
sion into renal tubules in a pagetoid or 
intramucosal pattern with no stromal infiltra- 
tion. Survival for patients with pTa/pTis 
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lesions is essentially 100 % but declines up to 
75 % in patients with pT2. Survival for 
patients with pT3 and pT4 tumors, tumors 
with nodal involvement and patients with 
residual tumor after surgery is poor. 

It has been suggested that Ki-67 over- 
expression might be of prognostic value and 
that ErbB2 expression could be a predictor of 
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Table 2.24 TNM classification of tumors of the renal 


pelvis and ureter 


T — primary tumour 

TX Primary tumour cannot be assessed 

TO No evidence of primary tumour 

Ta Papillary noninvasive carcinoma 

Tis Carcinoma in situ 

T1 Tumour invades subepithelial connective tissue 
T2 Tumour invades muscularis 


T3 (Renal pelvis) Tumour invades beyond 
muscularis into peripelvic fat or renal 
parenchyma 


(Ureter) Tumour invades beyond muscularis into 
periureteric fat 


T4 Tumour invades adjacent organs or through the 
kidney into perinephric fat 

N — regional lymph nodes 

NX Regional lymph nodes cannot be assessed 

NO No regional lymph node metastasis 


N1 Metastasis in a single lymph node 2 cm or less 
in greatest dimension 


N2 Metastasis in a single lymph node more than 
2 cm but not more than 5 cm in greatest 
dimension, or multiple lymph nodes, none more 
than 5 cm in greatest dimension 


N3 Metastasis in a lymph node more than 5 cm in 
greatest dimension 


M — distant metastasis 
MX Distant metastasis cannot be assessed 
MO No distant metastasis 


M1 Distant metastasis 


disease progression and disease-related sur- 


vival in upper urothelial carcinoma 
Squamous cell carcinoma 


e Squamous cell carcinoma is very rare but may 
occur in the renal pelvis were it follows in fre- 
quency to urothelial carcinoma. Squamous 
differentiation in an otherwise urothelial car- 
cinoma is seen in about 40 % cases of the 


renal pelvis. 


e Pure squamous cell carcinomas are usually 
high grade and stage tumors and frequently 
invade the kidney; usually occur in the back- 
ground of nephrolithiasis, chronic inflamma- 
tion or being associated with squamous 
metaplasia. Some squamous cell carcinoma 
may present with hypercalcemia; but are unre- 
lated to Epstein-Barr virus infection. Survival 


at 5 years follow up is poor. 


Adenocarcinoma 
e Pure adenocarcinoma of the renal pelvis and 


ureters are rare showing similar morphologic 
types as in the bladder (enteric, mucinous or 
signet-ring cell). Glandular (intestinal) meta- 
plasia, nephrolithiasis and repeated infections 
are predisposing factors. 

Most adenocarcinomas are high grade and are 
widely invasive at presentation. 


Soft tissue tumors of renal pelvis and ureter 
e Rare examples of non-epithelial tumors and 


tumor-like conditions arising in the renal 
pelvis and/or ureter have been described 
including leiomyoma, neurofibroma, fibrous- 
histiocytoma, hemangioma, lipoma, hiber- 
noma glomus tumor (Figs. 2.135 and 2.136). 
Fibroepithelial polyp is a tumor-like condition 
growing as an exophytic intraluminal mass of 
vascular connective and inflammatory cells 
covered by normal urothelium; rare cases may 
have a prominent peudosarcomatous stroma. 
Malignant soft tissue tumors include leio- 
myosarcoma and less frequently rhabdo- 
myosarcoma, osteosarcoma, fibrosarcoma, 
angiosarcoma, malignant schwannoma, and 
Ewing sarcoma; gastrointestinal stromal 
tumor-like lesions as well as myofibroblastic 
proliferations may occur. 


Other tumors 
e Few cases of ureteric pheochromocytoma 


have been reported. Pelvic and ureteric carci- 
noid is similarly rare and must be differenti- 
ated from metastatic disease. Small cell 
carcinoma of the renal pelvis is a rarity 
observed in elderly patients. 

These aggressive tumors usually contain foci 
of urothelial carcinoma and have a typical 
neuroendocrine immunohistochemical pro- 
file. Renal pelvic and ureteric lymphomas are 
usually associated with systemic disease, 
while localized pelvic plasmacytoma has been 
reported. 

Wilms tumor confined to the renal pelvis or 
extending into the ureter and cases of malig- 
nant melanoma of the renal pelvis may be 
seen rarely in the literature. A curious case of 
tumor-like lesion of the renal pelvis composed 
of Liesegang rings has been reported. 


2.4 The Urethra 


Fig.2.135 Subepithelial 
hemorrhage (Antopol- 
Goldman lesion) seen 

in the renal pelvis 


Fig. 2.136 Fibroepithelial 


polyp 


2.4 The Urethra 


This category includes epithelial and non- 
epithelial neoplasms of the male and female 
urethra, from urinary bladder to the urethral 
meatus, and tumors arising in the accessory 
glands (Cowper and Littre glands as well as 
Skene glands in the female (Table 2.25). 

Epithelial tumors of the urethra are rare and 
three to four times more common in women 
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than in men. Urethral carcinomas occurring in 
men are strikingly different in clinical and 
pathologic features when compared to tumors 
in women. This difference seems to be attrib- 
utable to the distinct differences in the anat- 
omy and histology of the urethra in the two 
sexes. 

Benign epithelial tumors are exquisitely rare 
in the urethra of either sex. Congenital diver- 
ticulum as well as acquired strictures of the 
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Table 2.25 Histological classification of the tumors of 


the urethra 


Epithelial tumors 
Benign 
Squamous papilloma 
Villous adenoma 
Urothelial papilloma including inverted papilloma 
Malignant 
Primary 
Sqamous cell carcinoma 
Urothelial carcinoma 
Adenocarcinoma 
Clear cell carcinoma 
Non-clear cell carcinoma 
Enteric 
Colloid (mucinous) carcinoma 
Signet-ring cell carcinoma 
Adenocarcinoma, not otherwise specified 
(NOS) 
Adenosquamous carcinoma 
Neuroendocrine carcinoma 
Undifferentiated carcinoma 
Secondary 
Non-epithelial tumors 
Benign 
Leiomyoma 
Hemangioma 
Glomangiomyoma 
Malignant 
Malignant melanoma 
Non-Hodgkin-lymphoma 
Plasmocytoma 
Tumour-like lesions 
Fibroepithelial polyp 
Prostatic polyp 
Carcuncle 
Condyloma accuminatum 
Nephrogenic adenoma (metaplasia) 
Tumors of accessory glands 
Malignant 
Carcinoma of skenes, littres and cowpers glands 


female urethra, contribute to female prepon- 
derance of carcinomas. Columnar and muci- 
nous adenocarcinomas and are thought to 
arise from glandular metaplasia, whereas 
cribriform adenocarcinoma that shows PSA 
staining seems to originate from Skene 
glands. 


Benign epithelial tumors of the urethra 
¢ Tumors occurring in males are similar to those 


in the female urethra. Some reports on squa- 
mous papilloma, villous adenoma and urothe- 
lial papilloma of the urethra are available but 
overall are rare. Inverted papilloma has also 
being reported in the urethra. 

The histological features are identical to neo- 
plasms described in the urinary bladder and 
other sites. Villous adenoma of the urethra has 
been shown to occur associated with tubulo- 
villous adenoma and adenocarcinoma of the 
rectum. 

Rare cases of adenoma nephrogenico (nephro- 
genic metaplasia) may be seen in the ureter or 
renal pelvis. Some may invade and reach peri- 
renal fat tissue that should not be misdiag- 
nosed as malignant. 


Carcinoma of the urethra 
e Tumors involving the distal urethra and 


meatus are most common and appear as exo- 
phytic nodular, infiltrative or papillary lesions 
with frequent ulceration. Tumors involving 
the proximal urethra that are urothelial exhibit 
macroscopic diversity with cases showing 
papillary growth, carcinoma in situ (erythem- 
atous or white plaque-like) or the nodular/ 
infiltrative growth of invasive carcinoma 
(Figs. 2.137, 2.138, 2.139, 2.140, and 2.141). 
Adenocarcinomas are often large infiltrative 
or expansile neoplasms which may have an 
exophytic surface. They can be mucinous, 
gelatinous or cystic. These tumors may occur 
within urethral diverticulum (Fig. 2.6). Other 
tumors may occur in the penile urethra, bulbo- 
membranous urethra or the prostatic urethra, 
which often determines the gross and histo- 
logical appearance. These tumors may grow as 
ulcerative, nodular, papillary, cauliflower-like 
or ill-defined lesions. 

Microscopically, there are some differences 
between female and male urethral carcinomas, 
mainly because of its different anatomic loca- 
tion. Distal urethral and meatus tumors are 
squamous cell carcinomas (70 %), and tumors 
of the proximal urethra are urothelial carcino- 
mas (20 %) or adenocarcinomas (10 %). 
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Fig.2.137 Adenocarcinoma 
urethral with features 
suggesting of embryonal type 


Fig. 2.138 Clear cell type 
adenocarcinoma of the 
urethra 


e Squamous cell carcinomas of the urethra span 
the range from well differentiated (including 
the rare verrucous carcinoma) to moderately 
differentiated (most common) to poorly 
differentiated. 


carcinoma. CIS may involve suburethral 
glands, focally or extensively, a fact that 
should not be mistake as invasion. 

e Deeply invasive carcinomas are high grade, 
with or without papillary component, and 


Urothelial neoplasms may be non-invasive, 
papillary low-grade or high-grade carcinomas, 
carcinoma in situ (CIS) or invasive urothelial 


characterized by irregular nests, sheets or 
cords of cells accompanied by a desmoplastic 
and/or inflammatory response. 
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Fig.2.139 Clear cell type 
adenocarcinoma of the 
urethra. Different area of the 
case depicted in Fig. 2.138 


Fig.2.140 Urethal polyp 


e Tumors may exhibit squamous or glandular adenocarcinomas (usually bulbomembranous 


differentiation or unusual morphologic varia- 
tions (nested, microcystic, micropapillary, 
clear cell or plasmacytoid). A small cell or 
sarcomatoid carcinoma component is rarely 
seen. In the penile and bulbomembranous ure- 
thra about 75 % of carcinomas are squamous 
cell carcinoma followed by urothelial carcino- 
mas (usually prostatic urethra and less com- 
monly bulbomembranous and penile urethra), 


urethra) or undifferentiated carcinoma. 
Squamous cell carcinomas are similar in his- 
tology to invasive squamous cell carcinomas 
at other sites. 

Urothelial carcinoma may involve the pros- 
tatic urethra, exhibiting the same grade and 
histological spectrum described in the female 
urethra. It may be synchronous or metachro- 
nous to bladder neoplasia. Features unique to 


Fig. 2.141 Paraurethral cyst 


2.4 The Urethra 


prostatic urethral urothelial cancers are the 
frequent proclivity of high-grade tumors to 
extend into the prostatic ducts and acini in a 
pagetoid fashion. 

Adenocarcinoma of the female urethra may be 
seen in the form of two patterns, clear cell 
adenocarcinoma (approximately 40 %) and 
non-clear cell adenocarcinoma (approxi- 
mately 60 %), the later frequently exhibiting 
similar patterns as in other portions of the uri- 
nary tract (enteric, mucinous, signet-ring cell 
or adenocarcinoma not otherwise specified). 
Clear cell adenocarcinoma are usually charac- 
terized by pattern heterogeneity within the 
same neoplasm and show solid, tubular, tubu- 
locystic or papillary patterns. 

The cytologic features vary from low grade 
(resembling nephrogenic adenoma focally) to 
high grade (more frequently). Necrosis, 
mitotic activity and extensive infiltrative 
growth are commonly observed. Relationship 
to nephrogenic adenoma remains uncertain. 
Urothelial neoplasms are graded as outlined in 
the urinary bladder. Adenocarcinomas and 
squamous cell carcinomas are usually graded 
following similar carcinomas in other organs — 
well, moderately, and poorly differentiated car- 
cinomas using the classic criteria of degree of 
differentiation. 
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e Bulbourethral gland carcinomas may show a 


mucinous, papillary, adenoid cystic, acinar or 
tubular architecture. Female periurethral 
gland adenocarcinomas are clear cell or muci- 
nous and often show prostatic specific antigen 
immunoexpression. 

There is a separate Tumor Node and 
Metastases (TNM) staging system for tumors 
of the urethra. The overall prognosis is rela- 
tively poor. Tumor stage and location are 
important prognostic factors. In females and 
males, proximal tumors have better overall 
survival than distal tumors with 5-year sur- 
vival of 51 % for proximal versus 6 % for dis- 
tal in female, and 50 % for proximal and 20 % 
for distal tumors in males (Table 2.26). 

In both sexes, high pT tumor stage and the 
presence of lymph node metastasis are adverse 
prognostic parameters. A number of tumor- 
like conditions entering the differential diag- 
nosis of urethral carcinoma include 
nephrogenic metaplasia (adenoma), fibroepi- 
thelial and prostatic polyps, condyloma acu- 
minatum and caruncle. 


Non-epithelial tumors of the urethra 
e Rare examples of non-epithelial tumors aris- 


ing in the urethra have been described. Benign 
tumors include leiomyoma with similar mor- 
phology and immunoprofile as in other organs; 


186 2 Tumors and Tumor-Like Conditions of Urinary Bladder, Renal Pelvis, Ureter and Urethra 


Table 2.26 TNM classification of tumors of the urethra 


T — primary tumour 

TX Primary tumour cannot be assessed 

TO No evidence of primary tumour 
Urethra (male and female) 


Ta Noninvasive papillary, polypoid, or verrucous 
carcinoma 


Tis Carcinoma in situ 
Tl Tumour invades subepithelial connective tissue 


T2 Tumour invades any of the following: corpus 
spongiosum, prostate, periurethral muscle 


T3 Tumour invades any of the following: corpus 
cavernosum, beyond prostatic capsule, anterior 
vagina, bladder neck 


T4 Tumour invades other adjacent organs 


Urothelial (transitional cell) carcinoma of 
prostate (prostatic urethra) 


Tis Carcinoma in situ, involvement of prostatic 
pu urethra 


Tis Carcinoma in situ, involvement of prostatic 
pd ducts 


T1 Tumour invades subepithelial connective tissue 


T2 Tumour invades any of the following: prostatic 
stroma, corpus spongiosum, periurethral muscle 


T3 Tumour invades any of the following: corpus 
cavernosum, beyond prostatic capsule, bladder 
neck (extra- prostatic extension) 


T4 Tumour invades other adjacent organs (invasion 
of bladder) 


N -— regional lymph nodes 
NX 


NO No regional lymph node metastasis 


Regional lymph nodes cannot be assessed 


N1 Metastasis in a single lymph node 2 cm or less 
in greatest dimension 


N2 Metastasis in a single lymph node more than 
2 cm in greatest dimension, or multiple lymph 
nodes 


M — distant metastasis 

MX Distant metastasis cannot be assessed 
MO No distant metastasis 

M1 Distant metastasis 


in female patients leiomyoma may show 


expression of estrogen receptors. 


e Leiomyoma may occur as a part of diffuse 
leiomyomatosis syndrome (esophageal and 
and 


rectal leiomyoma). Hemangioma 
plasmacytoma have also being described. 


e Malignant melanoma has also been described 
in the male and female urethra with some 


cases of amelanotic melanoma mimicking 
urethral carcinoma. 

Primary non-Hodgkin lymphoma has also 
being described. 


Molecular pathology 


Urothelial carcinomas of the renal pelvis, ure- 
ter and urinary bladder show molecular simi- 
larities to bladder carcinoma, but microsatellite 
instability (MSI) is more common in upper 
urinary tract cancers. 

Deletions on chromosome 9p and 9q occur in 
50-75 % of all patients and frequent deletions 
at 17p in addition to p53 mutations are seen in 
advanced invasive tumors. 20-30 % of all 
upper urinary tract cancers demonstrate MSI 
and loss of the mismatch repair proteins 
MSH2, MLH1 or MSH6. 

Mutations in the sequences of TGFB-RII, Bax, 
MSH3, and MSH6 genes are found in 20-33 % 
of cases with MSI, indicating a molecular 
pathway of carcinogenesis that is similar to 
some mismatch repair-deficient colorectal 
cancers. 

Tumors with MSI have different clinical and 
histological features including low tumor 
stage and grade, papillary growth and a 
higher prevalence in female patients; some 
of these tumors exhibit and inverted growth 
pattern. 

Squamous cell carcinoma of the urethra is 
associated with HPV infection in female and 
male patients. High risk human papillomavi- 
ruses (HPV) 16 or 18 may be detected in up to 
60 % of urethral carcinomas in women. In 
men, about 30 % of squamous cell carcinomas 
tested positive for HPV16; tumors in the bul- 
bar urethra are usually negative. Some HPV 16 
positive tumors might have a more favorable 
prognosis. 

Low risk HPV infection plays a crucial role in 
the etiology of condyloma acuminatum of the 
urethra. The association of urothelial carci- 
noma with HPV, both in the urethra and the 
urinary bladder remains controversial, but the 
variable reported incidence might be related to 
geographical or demographic issues. 
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3.1 Basic Anatomy 


and Histology 


3.1.1 The Prostate 


The adult prostate surrounds the urethra and is 
located posterior to the inferior symphysis 
pubis, superior to the urogenital diaphragm, 
and anterior to the rectum. It measure 5 cmx4 
cm x3 cm and weighs 20 g from ages 20 to 50, 
with an increase to 30 g from ages 60 to 80. 
The three-zone model defines the central zone, 
the transition zone, and the peripheral zone. 
Cancer tends to arise in the peripheral zone 
(20 % do arise in the transition zone), and 
BPH typically arise in the transition zone 
(Figs. 3.1, 3.2, 3.3, 3.4, 3.5 and 3.6). The cen- 
tral zone is more resistant to disease. The 
prostatic urethra exits the prostate at the apex 
where it is continuous con the membranous 
urethra. 

The paired ejaculatory ducts run through the 
central zone from the seminal vesicles to their 
exit at the posterior urethral protuberance, 
known as the verumontanum (Fig. 3.7). 
Within the verumontanum is the prostatic utri- 
cle, located between the ejaculatory ducts 
(Fig. 3.8). 

The anterior fibromuscular stroma is present 
anteriorly over the prostate and extends from 
the bladder neck to the apex of the prostate. 
Adult prostate gland is a branching duct- 
acinar embedded in a fibromuscular stroma. 
The epithelium has two cell layers: the lumi- 
nal/secretory and the basal layer with some 
neuroendocrine cells in the epithelium 
(Figs. 3.3 and 3.4). The cytoplasm of secre- 
tory cell is cleared with yellow-brown pig- 
ment (lipofuscin) but not mucin. 

Secretory cells are positive for CKAE1/AE3, 
CK 8-18, PSA, PAP, PSMA, p501S and NKX3- 
1. P5048 (racemase) may show a focal non-cir- 
cumferential positivity in secretory cells. 
Lipofuscin can also be found in the cytoplasm 
of seminal vesicle and ejaculatory duct epithe- 
lium (Fig. 3.9). 

Basal cells have a dense cytoplasm, and small 
hyperchromatic nuclei. They react with p63, 
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CK5/6 and high molecular weight CK clone 
34BE12 (CK903). 

Neuroendocrine cells are less frequent and 
show an immunohistochemical profile more 
similar to secretory cells with variable andro- 
gen receptor and PSA/PAP expression. They 
express a number of immunohistochemical 
markers including chromogranin, synaptophi- 
sin, neuron-specific enolase, and many 
others. 

Urothelium is also normally present in the 
prostate sometimes showing a cleared cyto- 
plasm. It is PSA negative and p63 positive. 
Intraluminal contents of normal prostate glands 
include degenerated epithelial cells, corpora 
amylacea and calculi. Rarely, it may contain 
focal blue-tinged mucin, pink amorphous acel- 
lular secretions, and crystalloids. 

The prostatic stroma, including fibroblasts, 
smooth muscle, vasculature and nerves, and 
rarely adipocytes (carcinoma in fat should be 
viewed as extraprostatic extension). There are 
zonal differences in prostatic fibromuscular 
stroma density. 

The prostate does not have a true capsule. The so 
called outer prostatic “capsule” is a band of con- 
centrically placed fibromuscular and vascular tis- 
sue that is inseparable from prostatic stroma and 
surrounding fascia. This is absent in the apex. 
Histologically, nerves are seen in the peripros- 
tatic neurovascular bundle, in the outer fibro- 
muscular band, and in the prostate itself. 
Paraganglia (cleared cells that should not be 
mistaken as carcinoma) are usually adjacent 
to neurovascular bundles but may be seen 
deeper. Posterolateral prostate shows abun- 
dant adipose tissue together with neurovascu- 
lar bundles. 

Bulbourethral Cowper glands are extrinsic 
to the prostate but eventually may be seen 
in prostate biopsies. Histologically they are 
tubuloalveolar glands with lobules of acini, 
admixed with excretory ducts and ductuli. 
Frequently they are associated with skel- 
etal muscle fibers. The cells are cuboidal to 
columnar, pale-staining mucinous cytoplasm 
and small, bland, basally located nuclei. 
A basal cell layer is not readily apparent 
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with H&E. Immunohistochemistry remains 
unsettled with studies suggesting PSA or 
PSAP positive or negative. It is unclear if 
34BE12 highlights basal cells but acinar cells 
are 34BE12 negative. 


Fig.3.1 Simple retropubic 
prostatectomy showing 
benign hyperplasia of the 
transition zone 
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Distorted colorectal epithelium can potentially 
be confused with prostatic adenocarcinoma 
since it is negative for basal cell markers 
34BE12 and p63. 
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Fig.3.3 Microscopically, 
prostate glands show basal 
cell layer and the secretory 


cells towards the lumen 


Fig.3.4 Neuroendocrine 


cells are present within the 


g 
E 
š 
o 
2 
g 
5 
5 
N 
= 
p] 
o 
3 
N 
S 
5 


a 
E 

2 
a 
S 

E 
5 


3.1 Basic Anatomy and Histology 


Fig.3.5 Mucinous 
metaplasia may be occasion- 
ally seen in some prostate 
glands 


Fig.3.6 Urothelial 
metaplasia is focally seen in 
some prostate glands 
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Fig.3.7 Histology of the 
verumontanum glands 


Fig.3.8 Microscopic 
appearance of ejaculatory 
ducts 
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Fig.3.9 Lipofucsin in 
seminal vesicle epithelium 


3.1.2 The Seminal Vesicles e The SVs epithelium is composed of ducts and 


and Ejaculatory Ducts 


Seminal vesicles lie posterolateral to the base 
of the urinary bladder and anterior to 
Denonvilliers fascia. Seminal vesicle wall 
consists of a thick circumferential coat of 
smooth muscle and the ejaculatory ducts are 
surrounded by a collagenous stroma. 
Uncommonly, one may see small hyaline 
globules in the SVs wall (Fig. 3.10). 

Seminal vesicle and ejaculatory ducts share 
histogenesis from the wolffian system with 
the prostatic central zone. 


acini with a two-cell lining layer of secretory 
cells and basal cells. Lipofuscin (yellow-brown 
pigment) can be found in the cytoplasm of secre- 
tory cells in SVs and ejaculatory duct epithe- 
lium, and rarely in stromal cells. Itis characteristic 
to see scattered nuclei exhibiting enlargement 
and degenerative-type hyperchromasia. This is a 
helpful feature to separate SVs/ejaculatory ducts 
epithelium from prostate epithelium. 

The immunoprofile of secretory cells of SVs/ 
ejaculatory ducts is CKAE1/AE3+, CAMS.2+, 
PAX-2+, MUC 6+, PSA-, PAP- and P504S 
(racemase) -. Basal cells are p63+. 
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Fig.3.10 Seminal vesicle 
wall consists of a thick 
circumferential coat of 
smooth muscle 


3.2 Adenocarcinoma 
of the Prostate 


e The incidence of prostate cancer (PCa) has 
raised dramatically in the past 25 years owing 
to early detection programs that employ serum 
prostate-specific antigen (PSA). In developed 
countries, PCa is the most commonly diag- 
nosed non-skin malignancy in men. 

e Multiple factors contribute to the development 
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20 % and specificity of 60-70 %). It may also 
be greater than 4.0 ng/ml in benign conditions 
including benign prostatic hyperplasia (BPH). 
After therapy of localized PCa, PSA is 
expected to decline to a nadir of <0.2 ng/ 
mL. PSA elevation afterward (>0.2 ng/mL) 
on two occasions is considered biochemical 
recurrence. 


3.2.1 Preneoplastic Lesions 
and Conditions 


of PCa as well as to its progression to an 
androgen-independent state: dietary factors, 
inherited susceptibility factors, gene defects, 
and androgens and their receptors. 

e Most prostate cancer patients are asymptom- 
atic nowadays, detected by digital rectal exam- 


3.2.1.1 Prostatic Intraepithelial 
Neoplasia 
e Prostatic intraepithelial neoplasia (PIN) refers 


ination and imaging methods in the setting of 
high serum PSA level. Most cancers arise in 
the peripheral zone, so that transition zone 
enlargement sufficient to cause bladder outlet 
obstruction usually indicates hyperplasia. 

The test most used is serum PSA and its deriv- 
atives. PSA is elevated beyond the arbitrary 
cut-off point of 4.0 ng/ml in the majority of 
patients with prostate cancer (sensitivity of 


to the preinvasive end of the continuum of cel- 
lular proliferations within the lining of pros- 
tatic ducts, ductuli, and acini (Figs. 3.11, 3.12, 
3.13 and 3.14). 

It is currently recommended compression of 
the PIN classification into two grades: low- 
grade (formerly PIN grade 1) or high-grade 
PIN (formerly PIN grades 2 and 3) (HGPIN) 
(Table 3.1). 
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Fig.3.11 Microscopic 
aspect of prostate intraepithe- 
lial neoplasia 


Fig.3.12 Discontinuous 
basal cell layer seen with 
basal cell cytokeratin in 
prostate intraepithelial 
neoplasia 
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Fig.3.13 Discontinuous 
basal cell layer seen with 
p63 in prostate intraepithelial 
neoplasia 


Fig.3.14 PSA cytoplasmic 
expression in prostate 
intraepithelial neoplasia 


3.2 Adenocarcinoma of the Prostate 


Table 3.1 Differential diagnoses of prostate 
adenocarcinoma 


Common: 


Atrophy 

Post-atrophic hyperplasia 

Partial atrophy 

Basal cell hyperplasia 

Atypical adenomatous hyperplasia (adenosis) 
Inflammatory-associated atypia 

High-grade PIN 


Less common: 


Cowper’s gland 

Nephrogenic metaplasia 

Clear cell cribriform hyperplasia 
Seminal vesicle/ejaculatory ducts 
Paraganglia 

Xanthoma 


3.2.1.2 Diagnostic Criteria for HGPIN 


The classification of PIN into low-grade and 
high-grade is chiefly based on the cytological 
characteristics of the cells. The nuclei of cells 
composing low-grade PIN are enlarged, vary in 
size, have slightly increased chromatin content, 
and possess small or inconspicuous nucleoli. 
HGPIN is characterised by cells with large 
nuclei of relatively uniform size, an increased 
chromatin content, which may be irregularly 
distributed, and prominent nucleoli that are 
similar to those of carcinoma cells. The basal 
cell layer is intact or rarely interrupted in low- 
grade PIN, but may have frequent disruptions 
in high-grade lesions. 

There are four main patterns of HGPIN: tuft- 
ing, micropapillary, cribriform, and flat. The 
tufting pattern is the most common, present in 
97 % of cases, although most cases have 
admixed patterns. There are no known clini- 
cally important differences between the archi- 
tectural patterns of HGPIN, and their 
recognition appears to be only of diagnostic 
utility. Other unusual patterns of HGPIN 
include the signet ring-cell pattern, small cell 
neuroendocrine pattern, mucinous pattern, 
inverted-type, squamous-type and foamy pat- 
tern (Figs. 3.15, 3.16, 3.17, 3.18, 3.19, 3.20, 
3.21 and 3.22). 
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HGPIN is multicentric in 70 % of radical 
prostatectomies with cancer, including 65 % of 
those involving the non-transition zone and 7 % 
of those involving the transition zone; 2 % of 
cases have concomitant single foci in all zones. 
The peripheral zone of the prostate, the area in 
which the majority of prostatic carcinomas 
occur (70 %), is also the most common location 
for HGPIN where frequently is multicentric. 
Early stromal invasion (PIN with microinva- 
sion), the earliest evidence of carcinoma, occurs 
at sites of acinar out pouching and basal cell 
disruption in acini with HGPIN. Such microin- 
vasion is present in about 2 % of high power 
microscopic fields of HGPIN, and is seen with 
equal frequency with all architectural patterns. 
Evidence linking HGPIN and prostate cancer 
has been found in morphological, immunohisto- 
chemical, morphometric, molecular and genetic 
studies. Virtually all such studies have indicated 
that HGPIN is related more closely to prostate 
cancer than to benign epithelium. HGPIN was 
more extensive in small cancers than in larger 
cancers, presumably due to “overgrowth” or 
obliteration of HGPIN by larger cancers. 
Discrepancies in the diagnosis of HGPIN 
were greatest between HGPIN with cribri- 
form proliferations. 

When the small atypical acini are too numerous 
and too crowded to be outpouchings or simply 
tangential sections, then cancer can be diag- 
nosed. Immunohistochemical stains for the 
basal cell markers are of value in selected cases. 
HGPIN shows a discontinuous basal cell layer 
when labelled with the antibody to high- 
molecular-weight keratin or p63. HGPIN is con- 
sidered nowadays the most frequent cause of 
misdiagnosis of PCa in needle prostate biopsies. 
HGPIN has a limited predictive value as a 
marker of adenocarcinoma in subsequent 
biopsy when single and unilateral. Bilateral 
and multifocal HGPIN increases likelihood of 
PCa being diagnosed in up to 10 %. 

Cancer detection rate in patients with low- 
grade PIN is identical to that in patients who 
underwent repeat biopsy for persistent ele- 
vated serum PSA or because of an abnormal 
digital rectal examination. 
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Fig.3.15 Racemase 
cytoplasmic expression in 
prostate intraepithelial 
neoplasia 


fie 


Fig.3.16 Prostate intraepi- 
thelial neoplasia with tufting 
histologic pattern 
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Fig.3.17 Prostate intraepi- 
thelial neoplasia with 
micropapillary histologic 
pattern 


Fig.3.18 Prostate intraepi- 
thelial neoplasia with 
cribriform histologic pattern 
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Fig.3.19 Prostate intraepi- 
thelial neoplasia with flat 
histologic pattern 


Fig.3.20 Prostate intraepi- 
thelial neoplasia with 
cytoplasmic vacuoles 
(signet-ring) histologic 
pattern 
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Fig.3.21 Prostate intraepi- 
thelial neoplasia with 
inverted histologic pattern 


Fig.3.22 Prostate intraepi- 
thelial neoplasia with 
microinvasive histologic 
pattern 
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3.2.1.3 Atypical Adenomatous 
Hyperplasia 

e Atypical adenomatous hyperplasia (AAH, ade- 
nosis) is characterized by a circumscribed pro- 
liferation of closely packed small glands that, 
rather than appearing invasive, tends to merge 
with the surrounding, histologically benign 
glands. 

e AAH frequently demonstrates budding acini 
from adjacent foci of benign hyperplastic 
glands, and the cells have clear cytoplasm with 
variable intraluminal secretions. Architec- 
turally, AAH resembles well-differentiated 
adenocarcinoma of low Gleason score, and 
most cases of Gleason primary pattern 1 cancer 
are now considered within the spectrum of 
AAH. Recognition of the basal cell layer 
excludes the diagnosis of carcinoma. 

e Unfortunately, identification of the basal epi- 
thelium is often difficult, as it is usually 


Fig.3.23 Microscopic 
features of atypical adenoma- 
tous hyperplasia (adenosis) 
of the prostate (low power 
view) 
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attenuated and may be discontinuous in 
AAH, and this may be the rule in needle 
biopsy specimens. 

Recognition of the basal cell layer may 
be facilitated by use of an antibody to p63 
or to high-molecular-weight cytokeratin. 
An additional compelling feature is the 
observed positive immunoreactivity of AAH 
foci with Racemase (P504S). AAH lacks 
TMPRSS2-ERG Gene fusion as recently 
demonstrated. 

Nuclear and nucleolar morphology is the key 
differentiating feature between AAH and car- 
cinoma, but this has less power than the pres- 
ence of basal cells afterimmunohistochemistry. 
About 85 % of cases of AAH are located in 
the transition zone. The incidence of AAH in 
prostate specimens is largely variable in 
reported series (2-23 %) (Figs. 3.23, 3.24, 
3.25 and 3.26). 


3.2 Adenocarcinoma of the Prostate 211 


Fig.3.24 Microscopic 
features of atypical adenoma- 
tous hyperplasia (adenosis) of 
the prostate (high power 
view) 
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Fig.3.25 Discontinuous p63 
expression in basal cells of 
atypical adenomatous 
hyperplasia (adenosis) of the 
prostate 
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Fig.3.26 Weak racemase 
expression in secretory cells 
of atypical adenomatous 
hyperplasia (adenosis) of the 
prostate 


3.2.1.4 Post-inflammatory 
Atrophy (PIA) 

e Recent reports suggest that post-inflamma- 
tory atrophy, may be causally linked to PIN 
and therefore to prostate adenocarcinoma. 
This hypothesis is based upon recognition of 
increased proliferative activity, albeit low, in 
the secretory cells that persist within atro- 
phic acini. 


3.2.1.5 Atypical Small Acinar 
Proliferation Suspicious for But 
Not Diagnostic of Malignancy 
e Atypical focus suspicious but not diagnos- 
tic of malignancy (ASAP), also referred to 
as atypical small acinar proliferation suspi- 
cious for but not diagnostic of malignancy or 
just atypical prostate glands (ATYP), is not a 
preneoplastic lesion. It is descriptive diagnos- 
tic terminology used in the pathology report 
of a needle biopsy containing a small group 
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of glands suspicious for adenocarcinoma, 
however with insufficient cytological and/ 
or architectural atypia to establish a defini- 
tive diagnosis. In some cases (16-31 % ) the 
lesion is associated with PIN (PIN ASAP or 
PIN ATYP). 

It is a broad diagnostic category that encom- 
passes benign lesions mimicking malignant 
glandular proliferations and under sampled, 
small foci of carcinoma that harbour some 
but not all of the features needed for a defini- 
tive diagnosis of malignancy. It is not a diag- 
nostic entity and is not synonymous with 
high-grade prostatic intraepithelial neoplasia 
(HGPIN). 

The widespread use of basal cell immuno- 
histochemistry using antibodies against p63 
or 34BE12 or the use of racemase (P504S) 
turned the use of the diagnostic term ASAP 
uncommon nowadays (Figs. 3.27 and 3.28; 
Table 3.2). 
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Fig. 3.27 Histologic features of atypical small acinar keratin. In this scenario, the presence of p63 positive basal 
proliferation. (a) H&E; (b) Racemase positive; (c) p63 cells suggest that the lesion might be related to a PIN with 
positive in a few basal cells; (d) Negative basal cell cyto- invasion more than a carcinoma 


Fig. 3.28 Histologic features of atypical small acinar scenario, the absence of basal cells and the strong positive 
proliferation. (a) H&E; (b) Racemase positive; (c) for racemase support malignancy even in a limited 
Negative basal cell cytokeratin; (d) Negative p63. In this specimen 
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Fig.3.28 (continued) 


Table 3.2 Factors resulting in the diagnosis of atypical 


small acinar proliferations suspicious for malignancy 


Small size of focus 


Small number of acini in the focus of concern 
(invariably fewer than two dozen acini) 


Small focus size, average 0.4 mm in diameter 


Focus at core tip or biopsy edge, indicating that the 
focus is incompletely sampled 


Loss of focus of concern in deeper levels 
Conflicting morphologic findings 
Distortion of acini raising concern for atrophy 


Lack of convincing features of cancer (insufficient 
nucleomegaly or nucleolomegaly) 


Clustered growth pattern mimicking a benign 
process such as atypical adenomatous hyperplasia 


Foamy cytoplasm raising concern for foamy gland 
carcinoma 


Conflicting immunohistochemical findings 
Focally positive high molecular weight cytokeratin 
Focally positive p63 staining 
Negative racemase immunostain 

Confounding findings 


Histologic artifacts such as thick sections or 
overstained nuclei 


Tangential cutting of adjacent high-grade PIN 


Architectural or cytologic changes (nuclomegaly and 
nucleolomegaly) owing to inflammation or other 
lesions 
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3.3 Diagnostic Criteria for 


Prostate Adenocarcinoma 


Most clinically palpable prostate cancers 
diagnosed on needle biopsy are predominantly 
located posterolateral. Large transition zone 
tumours may extend into the peripheral zone 
and become palpable. 

Cancers detected on TURP are predominantly 
within the transition zone. Non-palpable 
cancers detected on needle biopsy are predomi- 
nantly located peripherally, although 20 % have 
tumour predominantly within the transition 
zone. Large tumours may extend into the cen- 
tral zone, yet cancers uncommonly arise in this 
zone. Multifocal adenocarcinoma of the pros- 
tate is seen in about 85 % of prostates. 

Grossly evident cancers are firm, solid, and range 
in colour from white-grey to yellow-orange, 
the latter having increased cytoplasmic lipid; 
the tumours contrast with the adjacent benign 
parenchyma, which is typically tan and spongy. 
Tumours usually extend microscopically beyond 
their macroscopic border. 
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Gross haemorrhage and necrosis are rare. Subtle 
tumours may be grossly recognized by struc- 
tural asymmetry; for example, peripheral zone 
tumours may deform the periurethral fibromus- 
cular concentric band demarcating the periure- 
thral and peripheral prostate centrally, and 
peripherally may expand or obscure the out of 
boundaries of the prostate. Anterior and apical 
tumours are difficult to grossly identify because 
of admixed stromal and nodular hyperplasia. 
Grossly recognizable tumours tend to be 
larger, of higher grade and stage, and are fre- 
quently palpable, compared with grossly 
unapparent tumours (usually <5 mm) which 
are often non-palpable, small, low grade and 
low stage. Some large tumours are diffusely 
infiltrative, and may not be evident grossly. 

In countries with widespread PSA testing, 
grossly evident prostate cancer has become 
relatively uncommon (Table 3.3). 


Table 3.3 Diagnostic criteria for prostatic carcinoma 


Architectural features 


Infiltrative pattern of malignant acini, e.g.: 
Arrangement: irregular and haphazard 
Spacing between acini varies widely 
Variation in size 
Irregular contour 

Basal cell layer 
Absent 


Cytological features (secretory cells in single layer) 


Nuclear hyperchromasia 

Nuclear enlargement 

Nucleolar enlargement or prominence 
Mitotic figures 

Amphophilic cytoplasm 


Luminal findings 


Crystalloids 


Intraluminal blue mucin and/or pink amorphous 
secretions 


Stromal findings 


Collagenous micronodules 


Immunohistochemical findings 


Prostate-specific antigen 
Prostatic acid phosphatase 
34BE12 
p63 
Racemase 


Additional feature 


Adjacent prostatic intraepithelial neoplasia 


3.3.1 
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Histologic Features 
of Prostate Cancer 


The diagnosis of carcinoma relies on a combi- 
nation of architectural and cytological find- 
ings. Greater than 95 % of all carcinomas of 
the prostate seen in needle biopsy specimens 
are referred to as acinar or conventional type. 


3.3.1.1 Architectural Features 


Architectural features are usually assessed at 
low to medium power magnification, with 
emphasis on spacing, size, and shape of acini. 
The arrangement of the acini is diagnostically 
useful and is the basis of the Gleason grade. 
Malignant acini usually have an irregular, hap- 
hazard arrangement, randomly scattered in the 
stroma in clusters or singly. The spacing 
between malignant acini often varies widely. 
Variation in acinar size is a useful criterion for 
cancer, particularly when small, irregular, 
abortive acini with primitive lumens are seen 
at the periphery of a focus of well-differentiated 
carcinoma (Fig. 3.29) 

The acini in suspicious foci are usually small 
or medium sized, with irregular contours that 
contrast with the typical smooth, round to 
elongated contours of benign and hyperplastic 
acini. Comparison with the adjacent benign 
prostatic acini is always of value in the diag- 
nosis of cancer (Fig. 3.30) 

Well-differentiated carcinoma and the large 
acinar variant of Gleason 3 carcinoma are par- 
ticularly difficult to separate from benign acini 
in needle biopsies because of the uniform size 
and spacing of acini; in such cases, greater 
emphasis is placed on cytologic features, 
immunohistochemical findings, and the pres- 
ence of smaller diagnostic acini at the edge of 
the focus (Figs. 3.31, 3.32, 3.33 and 3.34). 
The basal cell layer is absent in prostate can- 
cer, whereas an intact basal cell layer is pres- 
ent with benign acini. This is an important 
diagnostic feature that is not always easy to 
evaluate in routine tissue sections owing to 
false negative findings with atrophy and other 
mimics of cancer. Compressed stromal fibro- 
blasts may mimic basal cells but are usually 
seen only focally at the periphery of acini. 
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Fig.3.29 Microscopic 
appearance of acinar 
(conventional) prostate cancer 
showing infiltrating acini, 
amphophilic cytoplasm, 
retraction artefact of the 
glands, and minimal nuclear 


atypia 


Fig. 3.30 Infiltrating acini 
between non-malignant ducts. 
Comparison with the adjacent 
benign prostatic acini is of 
value in the diagnosis of 
cancer 
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3.3 Diagnostic Criteria for Prostate Adenocarcinoma 


Fig.3.31 Basal cells are 


typically lost in prostate 
carcinoma. Anti-34BE12 
immunohistochemistry 
Fig.3.32 Basal cells are 


typically lost in prostate 
carcinoma. Anti-p63 
immunohistochemistry 
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Fig.3.33 Rare cases of 
prostate carcinoma may be 
positive with current anti-p63 
antobodies, a challenging 
diagnostic factor 


Fig.3.34 Strong cytoplas- 
mic expression of racemase 
is a characteristic of acinar 

prostate carcinoma 


3 The Prostate and Seminal Vesicles 


3.3 Diagnostic Criteria for Prostate Adenocarcinoma 


3.3.1.2 Cytological Features 


e The cytological features of adenocarcinoma 
include nuclear and nucleolar enlargement, 
which occurs in most malignant cells. Every 
cell has a nucleolus at least 1.50 um in diameter 


Fig.3.35 Prominent 
nucleolus is characteristic of 
many prostate carcinomas. In 
this case, luminal crystals are 
also present 


Fig.3.36 Prominent I 
nucleolus may not be present 

in some cases. This case j 
shows clear-type cytoplasm cates 
and nucleolus-poor features 
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or larger. Artifacts such overstaining and differ- 
ences in fixation often obscure the nuclei and 
nucleoli, so comparison with non-neoplastic 
cells (internal control) from the same specimen 
is a useful diagnostic clue (Figs. 3.35 and 3.36). 
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3.3.1.3 Luminal Findings 


Fig.3.37 Some prostate 


Crystalloids are sharp, needle-like eosinophilic 
structures that are often present in the lumens of 
well-differentiated and moderately differenti- 
ated carcinoma. They are not specific for carci- 
noma and can be found in other conditions. The 
presence of crystalloids in metastatic adenocar- 
cinoma of unknown site of origin is strong pre- 
sumptive evidence of prostatic origin, although 
it is an uncommon finding (Fig. 3.37). 

Luminal acidic sulfated and nonsulfated mucin 
is often seen in acini of adenocarcinoma, 
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appearing as amorphous, faintly basophilic 
secretions in routine sections. This mucin 
stains with Alcian blue at pH2.5, whereas nor- 
mal prostatic epithelium contains periodic acid 
Schiff-reactive mucin that is neutral (Fig. 3.38). 
Acidic mucin is not specific for carcinoma. It 
may be found in prostatic intraepithelial neo- 
plasia (PIN), atypical adenomatous hyperpla- 
sia, sclerosing adenosis, and, rarely, nodular 
hyperplasia. 

Intraluminal corpora amylacea may be seen 
occasionally in prostate cancer. 


carcinoma may present 
luminal basophilic material 
and crystals 


Fig.3.38 Mucin is also 
present in some prostate 
carcinoma glands 


3.3 Diagnostic Criteria for Prostate Adenocarcinoma 


3.3.1.4 Stromal Findings 


Fig.3.39 Prostate carci- 
noma with prominent 
fibroblastic stroma 


The stroma in cancer frequently contains young 
collagen, which appears lightly eosinophilic, 
although desmoplasia may be prominent. Muscle 
fibers in the stroma are sometimes split or dis- 
torted. But most frequently resembles the stroma 
associated with benign prostate (Fig. 3.39). 

Collagenous micronodules (mucinous fibro- 
plasia) are a specific but infrequent and inci- 
dental finding in prostatic adenocarcinoma. 
They consist of microscopic nodular masses of 
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paucicellular eosinophilic fibrilar stroma that 
impinge on acinar lumens. They are usually 
present in mucin-producing adenocarcinoma 
and result from extravasation of acidic mucin 
into the stroma (Fig. 3.40). 

Collagenous micronodules are present in 
about 14 % of cases of adenocarcinoma. 
Collagenous micronodules may be particu- 
larly valuable in challenging needle biopsy 
specimens. They are not observed in PIN, 
nodular hyperplasia, or benign epithelium. 
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Fig.3.40 Collagenous 
micronodules are a an 
uncommon feature of 
prostate carcinoma 


High-molecular-weight 


3.3.1.5 Immunohistochemical Findings 
e Important immunohistochemical markers in 


prostate pathology are PSA, PAP, PSMA, 
high-molecular-weight keratin clone 34BE12, 
CK 5/6, p63 and AMACR. 
Immunohistochemical expression of Prostate- 
Specific Antigen (PSA) is useful for distin- 
guishing high-grade prostate cancer from 
urothelial carcinoma, colonic carcinoma, 
granulomatous prostatitis, and lymphoma. 
PSA also facilitates identification of the site 
of tumour origin in metastatic adenocarci- 
noma. PSA can be detected in frozen and 
paraffin-embedded sections and is preserved 
in decalcified specimens. Staining is invari- 
ably heterogeneous. 

The use of PSMA adds specificity over PSA 
according to some authors. Prostatic Acid 
Phosphatase (PAP) is a valuable immuno- 
histochemical marker for identifying pros- 
tate cancer when used in combination with 
PSA. 

cytokeratin (clone 
34BE12) and CK5/6 


e May be useful for evaluation of the basal cell 


layer. It is most useful in confirming the 


benignancy of a suggestive focus by showing 
an immunoreactive basal cell layer. Anti- 
keratin 34BE12 stains nearly all of the normal 
basal cells of the prostate; no staining occurs 
in the secretory and stromal cells. 

Uniform absence of a basal cell layer is one 
important diagnostic feature of invasive car- 
cinoma and basal cells may be inapparent by 
Hematoxilin-Eosin (H&E) stain, basal cell spe- 
cific immunostains may help to distinguish inva- 
sive prostatic adenocarcinoma from benign small 
acinar cancer mimics which retain their basal 
cell layer, e.g. glandular atrophy, post-atrophic 
hyperplasia, atypical adenomatous hyperplasia, 
sclerosing adenosis and radiation induced atypia. 
Because the basal cell layer may be inter- 
rupted or not demonstrable in small numbers of 
benign glands, the complete absence of a basal 
cell layer in a small focus of acini cannot be 
used alone as a definitive criterion for malig- 
nancy; rather, absence of a basal cell layer is 
supportive of invasive carcinoma only in acinar 
proliferations which exhibit suspicious cytolog- 
ical and/or architectural features on H&E stain. 
Conversely, some early invasive prostatic carci- 
nomas, e.g. microinvasive carcinomas arising 
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in association with or independent of high 
grade prostatic intraepithelial neoplasia, may 
have residual basal cells (transitive glands). 
Intraductal spread of invasive carcinoma and 
entrapped benign glands are other proposed 
explanations for residual basal cells. Rare pros- 
tatic adenocarcinomas contain sparse neoplas- 
tic glandular cells which are immunoreactive 
for 34BE12, yet these are not in a basal cell dis- 
tribution. The use of antibodies for 34BE12 is 
especially helpful for the diagnosis for of 
deceptively being appearing variants of pros- 
tate cancer. 

Immunohistochemistry for cytokeratins 7 and 
20 have a limited diagnostic use in prostate 
pathology with the exception that negative 
staining for both markers, which can occur in 
prostate adenocarcinoma, would be unusual 
for transitional cell carcinoma. 


p63 
A nuclear protein encoded by a gene on chromo- 


some 3q27-29 with homology to p53 (a tumour 
suppressor gene), has been shown to regulate 
growth and development in epithelium of the 
skin, cervix, breast and urogenital tract. 
Specific isotypes are expressed in basal cells 
of stratified and pseudostratified epithelia 
(prostate, bronchial), reserve cells of simple 
columnar epithelia (endocervical, pancreatic 
ductal), myoepithelial cells (breast, salivary 
glands, cutaneous apocrine/eccrine glands), 
urothelium and squamous epithelium. p63 has 
similar applications to those of high molecular 
weight cytokeratins in the diagnosis of pros- 
tatic adenocarcinoma, but with the advantages 
that p63 is less susceptible to the staining vari- 
ability of 34BE12 (particularly in TURP speci- 
mens with cautery artefact), stains a subset of 
34BE12 negative basal cells, and is easier to 
interpret because of its strong nuclear staining 
intensity. 

Interpretative limitations related to presence 
or absence of basal cells in small numbers of 
glands for 34BE12 apply to p63, requiring cor- 
relation with morphology. Prostatic adenocar- 
cinomas have occasional p63 immunoreactive 
cells, most representing entrapped benign 
glands or intraductal spread of carcinoma with 
residual basal cells, but some true p63 positive 
carcinomas have been reported. 
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An immunohistochemical cocktail containing 
monoclonal antibodies to cytokeratin 34betaE12 
and p63 is in use by some authorities. 


AMACR (a-Methyl-CoA Racemase, P504S) 


This mRNA was found to encode a racemase 
protein, for which polyclonal and monoclonal 
antibodies have been produced which are 
active in formalin-fixed, paraffin- embedded 
tissue. Over 80 % of prostatic adenocarcino- 
mas are labelled with racemase. 

Certain subtypes of prostate cancer, such as 
foamy gland carcinoma, atrophic carcinoma, 
pseudohyperplastic, and treated carcinoma 
show lower AMACR expression. However, 
AMACR is not specific for prostate cancer 
and is present in nodular hyperplasia (12 %), 
atrophic glands (35 %), HGPIN (90 %) and 
atypical adenomatous hyperplasia (18 %). 
AMACR may be used as a confirmatory stain 
for prostatic adenocarcinoma, in conjunction 
with histology and basal cell specific markers. 
AMACR is expressed in other non-prostatic 
neoplasms including urothelial, renal and 
colon cancer. 

A cocktail containing 34betaE12, p63 and 
racemase is used by some authors. 


3.3.1.6 Focal Neuroendocrine 


Differentiation 
About 10 % of prostatic carcinomas have zones 
with a large number of single or clustered neu- 
roendocrine cells detected by chromogranin 
A immunohistochemistry, some cells may 
also be serotonin positive. Immunostaining 
for neuron-specific enolase, synaptophysin, 
bombesin/gastrin-releasing peptide and a vari- 
ety of other neuroendocrine peptides may also 
occur in individual neoplastic neuroendocrine 
cells, or in a more diffuse pattern and receptors 
for serotonin may also be present (Fig. 3.41). 
There are conflicting studies as to whether 
advanced androgen independent and androgen 
deprived carcinomas show increased neuroen- 
docrine differentiation. The prognostic signifi- 
cance of focal neuroendocrine differentiation 
in primary untreated prostatic carcinoma is 
controversial. 
In advanced prostate cancer, especially andro- 
gen independent cancer, focal neuroendocrine 
differentiation portends a poor prognosis. 
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Fig.3.41 Focally prominent 
of neuroendocrine cells 
(Paneth cell-like change) is 
an uncommon finding in 
prostate cancer 


3.4 Rare Histologic Subtypes 
of Prostatic Carcinoma 


e A wide variety of histologic subtypes and 
variants of adenocarcinoma may be seen in 


the prostate (Table 3.4). 


Table 3.4 Histological classification of carcinoma of the 


prostate 


1. Adenocarcinoma (acinar, conventional, usual type) 
2. Variants of adenocarcinoma and other carcinomas 
Pseudohyperplastic adenocarcinoma 
Foamy gland adenocarcinoma 
Atrophic adenocarcinoma 
Adenocarcinoma with glomeruloid features 
Mucinous (colloid) adenocarcinoma 
Signet ring cell carcinoma 
Oncocytic adenocarcinoma 
Lymphoepithelioma-like carcinoma 
PIN-like 
Pleomorphic giant cell carcinoma 
Prostatic duct adenocarcinoma 


Small cell carcinoma and other neuroendocrine 
tumours 


Sarcomatoid carcinoma 
Basal cell carcinoma 
Urothelial carcinoma 
Adenosquamous carcinoma 
Squamous cell carcinoma 
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3.4.1 Pseudohyperplastic 


Adenocarcinoma 


Pseudohyperplastic prostate cancer resembles 
benign prostate glands in that the neoplastic 
glands are large with branching and papillary 
infolding. Most occur in the transition zone 
which is the usual site for benign prostatic 
hyperplasia (Fig. 3.42). 

The recognition of cancer with this pattern is 
based on the architectural pattern of numerous 
closely packed glands as well as nuclear features 
more typical of carcinoma. Pseudohyperplastic 
cancer, it is considered Gleason score 3+3=6. 
One pattern of pseudohyperplastic adenocar- 
cinoma consists of numerous large glands that 
are almost back-to-back with straight even 
luminal borders, and abundant cytoplasm. 
Comparably sized benign glands either have 
papillary infolding or are atrophic. 

The presence of cytological atypia in some of 
these glands further distinguishes them from 
benign glands. It is helpful to verify the absence 
of basal cells by immunohistochemistry. 
HOXB13 G84E variant-related prostate can- 
cers show frequent pseudohyperplastic-type 
features and markedly low prevalence of ERG. 
A cystic variant of pseudohyperplastic 
carcinoma (microcystic carcinoma) has been 
recognized. 
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Fig.3.42 Pseudohy- 
perplastic carcinoma may 
simulate benign hyperplasia 
of the prostate (/eft) but lack 
basal cell layer (right) 


3.4.2 Foamy Gland 


Adenocarcinoma 


e Foamy gland (also known as xanthomatous) 


cancer is a variant of acinar adenocarcinoma 
of the prostate that is characterized by hav- 
ing abundant foamy appearing cytoplasm. 
Although the cytoplasm has a xanthomatous 
appearance, it does not contain lipid, but rather 
empty microvacuoles (Figs. 3.43 and 3.44). 
Typical features of adenocarcinoma such as 
nuclear enlargement and prominent nucleoli 
are frequently rare to absent, which makes this 
lesion difficult to recognize as carcinoma 
especially on biopsy material. 

Whereas most cases of foamy gland carci- 
noma would be grade as Gleason 3+3, 
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higher grade foamy gland carcinoma exists 
and should be graded accordingly based on 
the pattern; most frequently Gleason pat- 
tern 4. 

Characteristically, the nuclei in foamy gland 
carcinoma are small and densely hyperchro- 
matic. Nuclei in foamy gland cancer are 
round, more so than those of benign pros- 
tatic secretory cells. It is recognized as car- 
cinoma by its architectural pattern of 
crowded and/or infiltrative glands, and fre- 
quently present dense pink acellular 
secretions. 

In most cases, foamy gland cancer is seen in 
association with ordinary adenocarcinoma of 
the prostate. 
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Fig.3.43 Foamy gland 
adenocarcinoma showing 
xanthomatous cytoplasm of 
the cells 


Fig.3.44 Prostate xanthoma 
(this case) to be compared 
with foamy gland 
adenocarcinoma 
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strate a truly infiltrative process with indi- 


3.4.3 Atrophic Adenocarcinoma 


e An unusual variant of prostate cancer 
resembles benign atrophy owing to its scant 
cytoplasm. Atrophic prostate cancers are 
unrelated with a prior history of treatment 
(Fig. 3.45). 

e The diagnosis is based on several features. 
First, atrophic prostate cancer may demon- 


vidual small atrophic glands situated between 
larger benign glands. In contrast, benign 
atrophy has a lobular configuration with a 
centrally dilated atrophic gland surrounding 
by clustered smaller glands that are not truly 
infiltrative (Fig. 3.46). 

Whereas some forms of atrophy, are associ- 
ated with fibrosis, atrophic prostate cancer 
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lack fibrotic stroma. Atrophic prostate cancer 
may also be differentiated from benign atrophy 
by the presence of marked cytological atypia. 
Atrophy may show enlarged nuclei and promi- 
nent nucleoli, although not the huge eosino- 
philic nucleoli seen in some atrophic prostate 
cancers. 

Ordinary type carcinoma is usually present. 
The absence of basal cell layer at immuno- 
histochemistry is of help. AMACR is 
expressed in 70 % of atrophic carcinomas, 


Fig.3.45 Microscopic 
appearance of atrophic 
prostate carcinoma 


Fig.3.46 Atrophic cancer 
needs to be differentiated 
from non-neoplastic atrophic 
glands. In this case lobular 
atrophy 
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which is lower compared to acinar 
adenocarcinoma. 

Most glands are well formed with lumina 
(Gleason 3), and less often exhibit fusion 
(Gleason 4). 

Main differential diagnosis is simple atrophy 
which shows a lobular growth and does not 
exhibit gland infiltration. Benign atrophic 
glands retain basal cell layer that may be dis- 
continuous and atrophic cancer has a complete 
loss of basal cell layer. 
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Fig.3.47 Microscopic 
appearance of glomeruloid 
prostate cancer 


3.4.4 


Adenocarcinoma 
with Glomeruloid Features 


Prostatic adenocarcinoma with glomeruloid 
features is characterized by intraluminal ball- 
like clusters of cancer cells reminiscent of renal 
glomeruli. Glomeruloid structures in the pros- 
tate represent an uncommon but distinctive pat- 
tern of growth that is specific for malignancy 
(glomeruloid-like structures in non-malignant 
glands are extremely rare) (Fig. 3.47). 
Glomeruloid features may be a useful diag- 
nostic clue for malignancy, particularly in 
some challenging needle biopsy specimens. 
This pattern of growth is usually seen in high- 
grade adenocarcinoma, often with extrapros- 
tatic extension. A Gleason score of 4 has been 
suggested for this variant of prostate cancer. 


3.4.5 Mucinous and Signet Ring 


Cell Adenocarcinoma 


Mucinous adenocarcinoma is one of the least 
common morphologic variants of prostatic 
carcinoma. The diagnosis of mucinous (col- 
loid) adenocarcinoma of the prostate gland 
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should be made when at least 25 % of the 
tumour resected contains lakes of extracellu- 
lar mucin. 

Mucinous prostate adenocarcinomas behave 
aggressively with most patients died or were 
alive with disease 5 years after therapy. 
Mucinous prostate adenocarcinomas have a 
propensity to develop bone metastases. These 
cases should be graded as Gleason score 4+4 
(Fig. 3.48). 

Mucinous adenocarcinoma shows higher 
(83 %) incidence of TMPRSS2-ERG fusion 
that usual acinar carcinoma (about 50 %). 
Some carcinomas of the prostate may have a 
signet-ring-cell appearance, yet the vacuoles 
do not contain mucin (prostatic carcinoma 
with cytoplasmic vacuoles) (Fig. 3.49). These 
vacuolated cells may be present as singly 
invasive cells, in single glands, and in sheets 
of cells. These tumors should be graded as if 
the vacuoles were not present. 

Only a few cases of prostate cancer have been 
reported with mucin positive signet cells (sig- 
net ring mucinous adenocarcinoma). These 
tumors seem to be very aggressive., and 
should be distinguished from adenocarcinoma 
with cytoplasmic vacuoles (see above). 
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Fig.3.48 Microscopic 
appearance of mucinous 
(colloid) adenocarcinoma 


Fig.3.49 Microscopic 
appearance of prostate 
carcinoma with cytoplasmic 
vacuoles (signet ring-like). 
This need to be separated 
from mucinous signet-ring 
carcinoma 


3.4.6 Oncocytic Adenocarcinoma with numerous mitochondria on ultrastruc- 

tural or immunohistochemical examination 

e This is an exceptionally rare variant of PCa and are strongly positive for PSA. A high 

with unclear clinical significance (Fig. 3.50). Gleason grade, elevated serum PSA and 

¢ Tumour cells have round to ovoid hyperchro- metastasis of similar morphology have been 
matic nuclei, and have granular cytoplasm documented. 
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Fig.3.50 Microscopic 
appearance of oncocytic 
prostate carcinoma 


3.4.7 Lymphoepithelioma-Like 


Carcinoma of the Prostate 


This undifferentiated carcinoma is character- 
ised by indistinct cytoplasmic borders with syn- 
cytial arrangement of malignant cells associated 
with a heavy lymphocytic infiltrate including 
some plasma cells and neutrophils; one case 
had a prominent infiltration of eosinophils. 
Associated ordinary adenocarcinoma is always 
present and may be of acinar, adenosquamous 
or ductal type (Figs. 3.51, 3.52 and 3.53). 

Immunohistochemical staining demonstrated 
that lymphoepithelioma-like carcinoma was 
positive for prostate-specific antigen, prostate 
acid phosphatase, alpha-methylacyl coen- 
zyme A racemase, and epithelial membrane 
antigen; several cytokeratins (AE1/AE3, 7, 8, 
and 20 [rare cells]) were also immunoreactive. 
The mean Ki-67 labeling index was 53 % 
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(range, 40-0 %), and the p53 expression in all 
cases was low (10-20 %). 

The lymphoid component was mainly 
composed of T with a minor subset of B 
cells, admixed with some dendritic cells 
and histiocytes as seen by S100 and CD68 
immunoreactivity. Latent membrane protein 
1 immunostaining and in situ hybridization 
for Epstein-Barr virus were negative in all 5 
lymphoepithelioma-like carcinoma cases. 
DNA ploidy of lymphoepithelioma-like carci- 
noma tumors gave DNA histograms with 
aneuploid peaks. DNA ploidy of the concur- 
rent adenocarcinoma gave DNA aneuploid 
peaks except in one DNA diploid case. 

The largest series included 5 patients at a 
mean age of 76 years with obstructive symp- 
toms and high PSA. Most presented at 
advanced clinical stage. Four patients died of 
disease from 8 to 26 months. 
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Fig.3.51 Microscopic 
appearance of lymphoepithe- 
lioma-like carcinoma of the 
prostate 


E 


Fig.3.52 Lymphoepi- 
thelioma-like carcinoma may 
also occur in the prostatic 
urethra 


232 

Fig.3.53 Weak racemase ks = s wT 
positive expression in A S 
lymphoepithelioma-like Y Sa s- DO a 
carcinoma of the prostate 7 * x we È 


3 The Prostate and Seminal Vesicles 


& a ue te ES 
hey Say ka B a F a: 
re a 4 >. r 4 cee - Py. 
A z S&S "i ” ae | 
(‘Se DEN a ad » ah ~ ra GF = Sx > 2 
Se Oe ere. > st FO ge FET, 
4 ane or TS , See nP An Darn a P E 5| 
È a ae se yey Ss È tgw 
N = a DER N, z > toes. se 
SSS OMNA ma . Kf ed K ae * fy E] 
TN X <= af s e at “a #* ss A) AT 
S : b s ; A os 
PSS ae ee ee 
X = = w> S 
ee ee 
> eS = = += 
ss > = ey we ait Å cea 


3.4.8 Prostatic Ductal 


Adenocarcinoma 


Subtype of adenocarcinoma (also known as 
endometrioid carcinoma) composed of larger 
glands lined by tall pseudostratified columnar 
cells. It was originally thought to originate 
from prostate utricle. In pure form, ductal 
adenocarcinoma accounts for 0.2-0.8 % of 
prostate cancers. It is assumed that almost all 
cases have an acinar component (Figs. 3.54, 
3.55, 3.56, 3.57, 3.58, 3.59 and 3.60). 

Ductal adenocarcinoma may be located cen- 
trally around the prostatic urethra or more 
frequently located peripherally admixed with 
typical acinar adenocarcinoma. A centrally 
located adenocarcinoma may also be associ- 
ated with a peripherally located acinar ade- 
nocarcinoma. Peripherally occurring ductal 
carcinomas typically show a white-gray firm 
appearance similar to acinar adenocarcinoma. 
These tumors may lead to enlargement or 
induration of the prostate. 

Centrally occurring tumours appear as exo- 
phytic polypoid or papillary masses protrud- 
ing into the urethra around the verumontanum 
and may cause hematuria, urinary urgency 


and eventually urinary retention. In these 
cases, there may be no abnormalities on rectal 
examination. Because of the papillary growth, 
some of these cases may be misdiagnosed as 
papillary urothelial carcinoma of high grade 
arising in the urethra. 

Of importance is that serum PSA levels may 
be normal particularly in patients with only 
centrally located tumors. In most cases, trans- 
urethral resections performed for diagnosis or 
relief of the urinary obstruction will provide 
an accurate diagnostic. Transrectal needle 
core biopsies may also obtain diagnostic tis- 
sue when the tumour is more peripherally 
located. In addition, areas of ductal adenocar- 
cinoma may be incidentally identified in pros- 
tatectomy specimens. And in those cases there 
is a tendency to find more advanced disease. 
A Gleason score of 4+4 (or 9 if comedone- 
crosis is present) applies to ductal prostatic 
adenocarcinoma. The recent described PIN- 
like ductal carcinoma should be graded as 
Gleason pattern 3 (Fig. 3.61). 


Histology and Immunohistochemistry 


Ductal adenocarcinoma is characterized by 
tall columnar cells with abundant usually 
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amphophilic cytoplasm, which form a single 
or pseudostratified layer. The cytoplasm of 
is often amphophilic and may occasionally 
appear clear. In some cases, there are numer- 
ous mitoses and marked cytological atypia. In 
other cases, the cytological atypia is minimal, 
which makes a diagnosis difficult particu- 
larly on needle biopsy. Peripherally located 
tumours are often admixed with cribriform, 
glandular or solid patterns as seen in acinar 
adenocarcinoma. 

Ductal adenocarcinomas are mostly equivalent 
to Gleason patterns 4. In some cases comedo- 
type of necrosis is present and therefore con- 
sidered equivalent to Gleason pattern 5. 
Ductal adenocarcinoma displays a variety of 
architectural patterns which are often inter- 
mingled: cribriform, papillary, individual 
gland or solid pattern. Immunohistochemically 
ductal adenocarcinoma is strongly positive for 
PSA and PAP and racemase (Fig. 3.60). 
Tumour cells are typically negative for basal 


Fig.3.54 Microscopic 
appearance of ductal 
carcinoma of the prostate 
with endometrioid features 
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cell specific markers; however, a frequently 
incomplete basal cell layer may be present in 
pre-existing ducts with cancer. 

Ductal adenocarcinoma usually spread along 
the urethra or into the prostatic ducts with or 
without stromal invasion, or may spread simi- 
lar to that of acinar carcinoma with invasion to 
extraprostatic tissues and metastasis to pelvic 
lymph nodes or distal organs. Ductal adeno- 
carcinomas appear to have a tendency to 
metastasize to lung and penis, but also may 
metastasize to bones. 


Differential diagnosis and prognosis 
e Ductal adenocarcinoma must be distinguished 


from urothelial carcinoma, ectopic prostatic 
tissue, benign prostatic polyps, and papillary- 
polypoid urethritis. 

Ductal adenocarcinoma is aggressive with 
27-39 % of cases showing metastases at the 
time of diagnosis. Five-year survival rate is 
poor ranging 14—40 % of patients. 
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Fig.3.55 Microscopic 
appearance of ductal 
carcinoma of the prostate 
with cribriform features 


Fig.3.56 Microscopic 
appearance of ductal 
carcinoma of the prostate 
with papillary features 
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Fig.3.57 Microscopic 
appearance of ductal 
carcinoma of the prostate 
with cribriform features 
(right) and associated acinar 
carcinoma (left) 


Fig.3.58 Ductal carcinoma 
with extraprostatic extension 
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Fig.3.59 Ductal carcinoma 
with comedo-type necrosis 


Fig.3.60 Racemase 
expression in ductal 
carcinoma of the prostate 
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Fig.3.61 Histologic features 
of PIN-like ductal carcinoma 
of the prostate 


3.4.9 Intraductal Carcinoma 


e Intraepithelial spread of prostatic carcinoma 


within pre-existing non-neoplastic ducts or 
acini is known as intraductal carcinoma (IDC). 
It is characterized by the preservation of basal 
cells and is now regarded as tumor progression 
prior to cancer invasion. Other suggests that is 
a carcinomatous evolution of high grade PIN 
preceding invasion (Figs. 3.62, 3.63 and 3.64). 
Diagnosis of IDC in practice is limited by its 
problematic distinction from PIN; both lesions 
retain basal cell as seen by immunohistochem- 
istry. Most cases are seen in association with 
high grade PCa. IDC has been reported to 
occur in 18 % of radical prostatectomy sam- 
ples. The incidence is higher in specimens 
with higher stage. In needle biopsies might be 
present in about 3 % of cases. Basal cell 
immunohistochemistry may show complete or 
partial basal cell layer. 

IDC as an isolated finding is rare (<1 % of 
biopsies) and its clinical significance remains 
a matter of discussion. An alternative term of 


atypical cribriform lesion has been suggested 
to report needle biopsy cases with borderline 
features between IDC and high grade PIN. 
Current approach to IDC is by identifying 
large acini and ducts containing basal cells 
filled with malignant epithelial cells that show 
solid or dense cribriform patterns. In cases 
with luminal pattern of loose cribriform or 
micropapillary, marked nuclear atypia (>6x) 
or non-focal comedonecrosis is required. 
Other authors suggest to combine a set of 
major and minor criteria, as follows: 

Major criteria for diagnosis of IDC are: 


. Large glands (>2x normal) 
2. Presence of basal cells (confirmed by 


immunohistochemistry) 


. Cytologically malignant cells with frequent 


mitosis 


. Cells spanning gland lumen 
. Comedonecrosis 


Minor criteria for diagnosis of IDC are: 


. Right-angle branching 
2. Round smooth gland contour 
. Frequently 2 population of cells 
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Fig.3.62 Intraductal 
carcinoma of the prostate. 
Microscopic features 


Fig. 3.63 Intraductal 
carcinoma of the prostate as 
seen in needle biopsy 
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Fig.3.64 Basal cells are still SPL Ù wE Tes 
present in intraductal he Ki yh D “Ma 
carcinoma as seen with Xz a 1 AT 
antibodies against basal cell . 

cytokeratins 


3.4.10 Small Cell Carcinoma 


e Small-cell carcinomas of the prostate histo- 


logically are identical to small-cell carcino- 
mas of the lung and similar diagnostic criteria 
apply. About 50 % of the patients have mixed 
small-cell carcinoma and adenocarcinoma of 
the prostate. 

The average survival of patients with small- 
cell carcinoma of the prostate is less than a 
year. There is no difference in prognosis 
between patients with pure small-cell 
carcinomas and those with mixed glandular 
and small-cell carcinomas. The appearance of 
a small-cell component within the course of 
adenocarcinoma of the prostate indicates a 
terminal phase of the disease. 
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Using immunohistochemistry small-cell com- 
ponents are negative for PSA and PAP but 
positive for neuroendocrine markers and 
ERG. By FISH analysis, small cell carcinoma 
from prostate may be differentiated from small 
cell carcinoma of the bladder since the former 
retains ERG-TMPRSS2 molecular alterations. 
There are conflicting studies as to whether 
small cell carcinoma of the prostates is posi- 
tive for thyroid transcription factor-1 (TTF-1), 
in order to distinguish them from a metastasis 
from the lung. 

Small cell carcinoma of the prostate needs to 
be differentiated from Gleason pattern 5 which 
is negative for neuroendocrine markers. No 
Gleason grade applies to small cell carcinoma 
(Figs. 3.65, 3.66 and 3.67). 
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Fig.3.65 Microscopic 
appearance of small cell 
carcinoma of the prostate 


Fig.3.66 Small cell 
carcinoma needs to be 
differentiated from small cell 
pattern of Gleason 5 prostate 
adenocarcinoma depicted in 
this figure 
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3.4 Rare Histologic Subtypes of Prostatic Carcinoma 


Fig.3.67 Racemase 
expression in small cell 
pattern of Gleason 5 prostate 
adenocarcinoma 
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3.4.11 Sarcomatoid Carcinoma 


(Carcinosarcoma) 


In some series, carcinosarcoma and sarcoma- 
toid carcinoma are considered as separate enti- 
ties based on the presence of specific 
mesenchymal elements in the former. However, 
given their otherwise similar clinico-pathologic 
features and identically poor prognosis, these 
two lesions are best considered as one entity. 
Sarcomatoid carcinoma of the prostate is a rare 
neoplasm composed of both malignant epithe- 
lial and malignant spindle-cell and/or mesen- 
chymal elements. Sarcomatoid carcinoma may 
be present in the initial pathologic material 
(synchronous presentation) or there may be a 
previous history of adenocarcinoma treated by 
radiation and/or hormonal therapy (metachro- 
nous). The gross appearance may resemble 
sarcoma. 

Serum PSA is within normal limits in most 
cases. Nodal and distant organ metastases at 


diagnosis are common with less than a 35 % 
5-year survival. 


Histology 
e Microscopically, sarcomatoid carcinoma is com- 


posed of a glandular component showing vari- 
able Gleason score. The sarcomatoid component 
often consists of a non-specific malignant spin- 
dle-cell proliferation (Figs. 3.68 and 3.69). 
Amongst the specific mesenchymal elements 
is osteosarcoma, chondrosarcoma, rhabdo- 
myosarcoma, leiomyosarcoma, liposarcoma, 
angiosarcoma or multiple types of heterolo- 
gous differentiation. Sarcomatoid carcinoma 
should be distinguished from the rare carci- 
noma with metaplastic, benign-appearing 
bone or cartilage in the stroma. 

Epithelial elements react with antibodies 
against PSA and/or pan-cytokeratins, whereas 
spindle-cell elements react with markers of 
soft tissue tumours and variably express cyto- 
keratins or CD10. 
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Fig.3.68 Sarcomatoid 
carcinoma (carcinosarcoma) 
of the prostate showing 
myxoid spindle cell 
proliferation with high 
mitotic index 


Fig.3.69 Sarcomatoid 
carcinoma (carcinosarcoma) 
of the prostate showing 
chondrosarcoma and 
undifferentiated sarcoma 
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3.4.12 PIN-Like Carcinoma 


e The malignant glands exhibit cellular stratifi- 
cation and thus morphologically resemble 
PIN. Patients mean age is 68 years. The malig- 
nant glands have lumina that may be tufted, 
micropapillary, flat or a mixture of patterns. 

e Predominance of stratified tall columnar is 
similar to ductal carcinoma and therefore it is 


Fig.3.70 PIN-like subtype 
of prostate adenocarcinoma 


Fig.3.71 PIN-like subtype 
of prostate adenocarcinoma. 
Lack of basal cells as seen by 
immunohistochemistry with 
anti-basal cell cytokeratin 
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referred to as PIN-like ductal carcinoma. It is 
suggested that may behave similar to Gleason 
score 3+3=6 cancers. 

This unusual form of prostatic carcinoma 
needs to be distinguished from high grade 
PIN. Lack of staining for basal cell markers 
is a diagnostic clue (Figs. 3.70 and 3.71). 
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3.4.13 Pleomorphic Giant Cell 
Carcinoma 


e Extremely rare and aggressive variant of pros- 
tate cancer with large bizarre anaplastic giant 
cells. Mean age at diagnosis is 66 years. 


Fig.3.72 Pleomorphic giant 
cell carcinoma of the prostate 
(right) as compared with high 
grade acinar carcinoma (left) 


Fig.3.73 PSA staining of 
pleomorphic giant cell 
carcinoma cells 
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Occurs admixed with high grade prostate car- 
cinoma Gleason score 9. Pleomorphic giant 
cells are DNA aneuploidy and immunoreac- 
tive for epithelial markers and focally with 
PSA and PAP (Figs. 3.72 and 3.73; Tables 3.5 
and 3.6). 
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Table 3.5 Gleason grades in histological variants and variations of prostate cancer 


Variants 
Ductal carcinoma [pattern 4] 
Small cell carcinoma [no grade applies] 
Mucinous (colloid) carcinoma [pattern 4 (some pattern 3) vs. grade according to underlying pattern] 
Mucinous signet ring cell carcinoma [no grade applies] 
Sarcomatoid carcinoma [no grade applies] 
Pleomorphic giant cell [pattern 5] 
Adenosquamous carcinoma [no grade applies] 
Lymphoepithelioma-like [no grade applies] 
Basal cell/adenoid cystic carcinoma [no grade applies] 
Urothelial carcinoma (involving prostatic ducts and acini with or without stromal invasion) [no grade applies] 
Squamous cell carcinoma [no grade applies] 
Variations 
Atrophic features[underlying glandular pattern] 
Pseudohyperplastic [pattern 3] 
Glomeruloid [pattern 3 or pattern 4] 
Collagenous micronodules (mucinous fibroplasia) [underlying glandular pattern (most pattern 3)] 
Focal acellular mucin extravasation [ignore mucin and use underlying glandular pattern] 
Foamy gland carcinoma [underlying glandular pattern (most pattern 3)] 
Non-mucinous signet ring cell features (cytoplasmic vacuoles) [underlying glandular pattern (most pattern 4 or 5)] 
Hypernephroid [pattern 4] 
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3.5 Gleason Grading of Prostate Cancer 


3.5 Gleason Grading of Prostate 


Cancer 


The Gleason grading system for prostate can- 
cer is the predominant grading system for 
prostate cancer around the world. The Gleason 
grading system is based on glandular architec- 
ture which can be divided into five patterns of 
growth (also known as grades) with decreas- 
ing differentiation (Table 3.7). 

The primary and secondary pattern or grade, 
i.e. the most prevalent and the second most 
prevalent pattern or grade are added to obtain 
a Gleason score or sum that is to be reported. 
Nuclear atypia or cytoplasmic features are not 
evaluated. An important issue is that the initial 
grading of prostate carcinoma should be per- 
formed at low magnification. Then one may 
proceed with high power objectives to look for 
rare fused glands or a few individual cells. 
Gleason grading remains as one of the most 
significant factors in the clinical decision 
making activity both in needle biopsy speci- 
mens and after radical prostatectomy is per- 
formed; i.e. it predicts pathologic stage, 
margin status, biochemical failure, local 
recurrences, lymph node, disease progression 
or distant metastasis after prostatectomy. 
Radiation therapy, radical prostatectomy and 
other therapies are initially based on the 
Gleason score 

In practice Gleason scores of 7 is considered 
on intermediate risk, Gleason score 8 is a high 
risk and Geason score 9-10 are associated 
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with worse prognosis meanwhile Gleason 
scores 5—6 are associated with lower progres- 
sion rates after therapy. Gleason score has 
been included in clinical nomograms which 
are used with increasing frequency to predict 
disease progression. 


Table 3.7 Diagnostic reporting of Gleason score 


General features 


Perform Gleason grading at low magnification using 
a 4x or 10x lens 

Report primary pattern and secondary pattern and 
assign Gleason score 

If only one pattern is present, double it to yield 
Gleason score. A Gleason score is usually assignable 
even if the cancer is extremely small 

In a needle biopsy with more than 2 patterns (tertiary 
pattern), the worst pattern must be reflected in the 
Gleason score even if it is not the predominant or 
secondary pattern, use the rule “the most and the 
worst” (see text) 

In a radical prostatectomy with more than 2 patterns, 
the primary and secondary patterns must be reflected 
in the Gleason score. Add tertiary pattern as a note in 
the report 

Provide Gleason score for each separately involved 
core when identified and give overall Gleason score 
when mixed in one container 

In general a diagnosis of Gleason score 2—4 should 
not be made 

Do not report Gleason score after hormonal or 
radiation therapy except if cancer shows no treatment 
effect 


Optional features 


Provide percent of tumour with Gleason pattern 4 in 
Gleason score 7 

Provide percent of tumour with Gleason patterns 4 
and 5 in tumours with Gleason score 8-10 
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3.5.1 


Gleason Patterns 


Pattern 1: Very well circumscribed nodule of 
separate, closely packed glands which do not 
infiltrate into adjacent benign prostatic tissue. 
The glands are of intermediate size and 
approximately equal in size and shape. The 
nucleus is typically small and cytoplasm fre- 
quently is abundant and pale-staining. Nuclear 
and cytoplasm appearance are not taken into 
account in diagnosis. This pattern is exceed- 
ingly rare and usually seen in transition zone 
cancers (Fig. 3.74). 

Pattern 2: Round to oval glands with smooth 
ends. The glands are more loosely arranged 
and not quite as uniform in size and shape as 
those of Gleason pattern 1. There may be min- 
imal invasion by neoplastic glands into the 
surrounding non-neoplastic prostatic tissue. 
The glands are of intermediate size and larger 
than in Gleason pattern 1. The variation in 
glandular size and separation between glands 
is less than that seen in pattern 3. Although not 
evaluated in Gleason grading, the cytoplasm 
of Gleason pattern 2 cancers is abundant and 
pale-staining. Gleason pattern 2 is usually 
seen in transition zone cancers but may occa- 
sionally be found in the peripheral zone. 
Pattern 3: Is the most common pattern but is 
morphologically heterogeneous. The glands 
are infiltrative and the distance between them 
is more variable than in patterns 1 and 2. 
Malignant glands often infiltrate between 
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adjacent non-neoplastic glands. The glands of 
pattern 3 vary in size and shape and are often 
angular. Small glands are typical for pattern 3, 
but there may also be large and irregular. Each 
gland has an open lumen and is circumscribed 
by stroma. This heterogeneous expression of 
Gleason grade 3 raised an initial subdivision 
in patters known as A, B, and C, respectively. 
Pattern 4: Glands appear fused, cribriform or 
they may be poorly defined and small. Fused 
glands are composed of a group of glands that 
are no longer completely separated by stroma. 
The edge of a group of fused glands is scal- 
loped and there are occasional thin strands of 
connective tissue within this group. The 
hypernephroid pattern described by Gleason 
is a rare variant of fused glands with clear or 
very pale-staining cytoplasm. Cribriform pat- 
tern 4 glands (currently all cribriform patterns 
are Gleason 4 except those with necrosis) are 
large or they may be irregular with jagged 
edges. As opposed to fused glands, there are 
no strands of stroma within a cribriform gland. 
Poorly defined glands do not have a lumen 
that is completely encircled by epithelium. 
Pattern 5: Almost complete loss of glandular 
lumina which are only occasionally present. The 
epithelium forms solid sheets, solid strands or 
single cells invading the stroma; comedonecro- 
sis may be present. Care must be applied when 
assigning a Gleason pattern 4 or 5 to limited can- 
cer on needle biopsy to exclude an artifact of 
tangential sectioning of lower grade cancer. 
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Fig. 3.74 Gleason grading of prostate cancer. (a) Gleason 1; (b) Gleason 2; (c—e) Gleason 3; (f-h) Gleason 4; (i-k) 
Gleason 5 patterns 
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3.5.2 Reporting Gleason Scores 


in Prostate Needle Biopsies 


Gleason score 2—4 


The diagnosis of Gleason score 2—4 on needle 
biopsies should be made “rarely, if ever”, and 
the reasons are compelling: (1) Gleason score 
2—4 cancer is extraordinarily rare in needle 
biopsies as compared to transurethral resec- 
tion specimens; (2) poor reproducibility 
among experts; (3) the correlation with the 
prostatectomy score is poor; and (4) a “low” 
score of Gleason 2—4 may misguide clinicians 
into believing that there is an indolent tumour. 
Gleason score of 1 + 1=2 is a grade that should 
not be diagnosed regardless of the type of 
specimen, since most of these cases in the era 
of Gleason, would today be referred to as 
atypical adenomatous hyperplasia (adenosis). 
Cribriform morphology is not allowed within 
Gleason pattern 2. 


Gleason Pattern 3 


Cribriform morphology is not allowed within 
Gleason pattern 3. Therefore the majority of 
cribriform patterns should be diagnosed as 
Gleason pattern 4. “Individual cells” would 
not be allowed within Gleason pattern 3. 


Gleason pattern 4 


The importance of the percentage of Gleason 
4 pattern in Gleason score 7 tumours accumu- 
lates rapidly. In recently generated nomo- 
grams, patients with Gleason score 4+3 vs. 
3+4 are stratified differently. Whether or not 
the percentage of pattern 4 tumour should be 
included in the report remains optional at 
present time. Small, ill-defined glands with 
poorly formed glandular lumina also warrant 
the diagnosis of Gleason pattern 4. 


Gleason Pattern 5 


Comedonecrosis when seen in solid nests or 
cribriform masses should be regarded as 
Gleason pattern 5. However, the definition of 
comedonecrosis requires intraluminal necrotic 
cells and/or nuclear debris (karyorrhexis). 


Tertiary pattern 


Another important issue in current practice is 
the recognition and reporting of the tertiary 
pattern in needle biopsies. 
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e This includes tumours with patterns 3, 4, and 


5 in various proportions on a biopsy. Tertiary 
patterns are uncommon but when the worst 
Gleason grade is the tertiary pattern, it should 
influence the final Gleason score, and there- 
fore the primary pattern and the highest grade 
should be recorded following the rule of “the 
most and the worst”. A case with primary 
Gleason pattern 3, secondary pattern 4, and 
tertiary pattern 5 should be assigned a Gleason 
score of 8. 


Needle biopsy with different cores showing dif- 


ferent grades 

This is related to when one or more of the 
cores shows pure high grade cancer (i.e. 
Gleason score 4+4=8) and the other cores 
show pattern 3 (3+3, 3+4 or 4+3) cancer. If 
one reports the grades of each core sepa- 
rately, whereby the highest grade tumour 
(Gleason score 8) would typically be the one 
selected by the clinician as the grade of the 
entire case. 

Others give instead an overall score for the 
entire case. For example, in a case with Gleason 
score 4+4=8 on one core with pattern 3 
(34+3=6, 3+4=7, 4+3=7) on other cores, the 
overall score for the entire case would be 
Gleason score 4+3=7 or 3+4=7, depending 
on whether pattern 4 or 3 predominated. 
Likewise, it was demonstrated that when one 
core is Gleason score 4+4=8 with other cores 
having pattern 3, the pathological stage at rad- 
ical prostatectomy is comparable to cases with 
all needle cores having Gleason score 4+4=8. 
The use of the highest core grade of the given 
case in cases where there are multiple cores of 
different grades advocated in current tables 
and nomograms gives additional support for 
giving cores a separate grade rather than an 
overall score for the entire case. 
Consequently, is has been recommended to 
assign individual Gleason scores to separate 
cores as long as the cores were submitted in 
separate containers or the cores were in the 
same container yet specified by the urologist 
as to their location (i.e. by different colour 
inks). In addition, one has the option to also 
give an overall score at the end of the case. 
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In cases where a container contains multiple 
pieces of tissue and one cannot be sure if is 
looking at an intact core, it is recommended 
that one should only give an overall score for 
that container. 


3.5.3 Reporting Gleason Scores 


in Radical Prostatectomies 


In these specimens one should assign the 
Gleason score based on the primary and sec- 
ondary patterns with a comment if present on 
the tertiary pattern. 


Gleason Scores 2—4 


Gleason scores 2—4 are rarely seen as the 
grade of the main tumour in radical prostatec- 
tomies performed for stages Tlc or T2 dis- 
ease. These tumours are typically seen in 
multifocal incidental adenocarcinoma of the 
prostate found within the transition zone in 
transurethral resection (TURP) specimens. 
The situation where Gleason scores 2—4 
tumour represents the major tumour at radical 
prostatectomy performed for tumour inciden- 
tally found on TURP (stages Tla and T1b) is 
uncommon. In one study Gleason score 2—4 
was the grade of the main tumour in 2 % of the 
radical prostatectomy specimens; this repre- 
sents a disproportionate number of Tla and 
T1b tumours as compared to what would be 
currently seen in today’s practice. All men 
with only Gleason scores 2—4 tumour at radi- 
cal prostatectomy are cured. 


Gleason Scores 5—6 


It is important to recognize that the majority 
of tumours with Gleason scores 5—6 are cured 
after radical prostatectomy. 


Gleason Score 7 


Tumours with a Gleason score of 7 have a sig- 
nificantly worse prognosis than those with a 
Gleason score of 6. Given the adverse progno- 
sis associated with Gleason pattern 4, one 
would expect that whether a tumour is Gleason 
score 3+4 versus 4+3 would influence prog- 
nosis. There have been several studies address- 
ing Gleason score 3+4 as compared to 
Gleason score 4+3 at radical prostatectomy 
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with somewhat conflicting results. In one 
study they reported no significant survival 
advantage for Gleason pattern 3+4 over 4+3 
but other study showed Gleason score 3+4 
versus 4+3 correlated with both stage and 
progression in men with serum PSA values 
<10 ng/ml and organ confined disease. 

Several other investigations have shown that 
Gleason score 4+3 have a worse prognosis. This 
is an issue in which much work needs to be done. 


Gleason Scores 8—10 


Gleason scores 8—10 may account for only 
7 % of the grades seen at radical prostatec- 
tomy, but these patients have highly aggres- 
sive tumours with advanced stage such that 
they are not amenable to surgical therapy 
alone. Overall, patients with Gleason scores 
8-10 at radical prostatectomy have a 15 % 
chance of having no evidence of disease at 15 
years following surgery. 


Percent Gleason Pattern 4/5 


The proportion of high-grade tumour as the 
preferred method for grading prostate cancer 
has been proposed as it is predictive for pro- 
gression at the extremes (greater than 70 % or 
less than 20 % pattern 4/5). It has been recently 
demonstrated that classifying tumours based 
on the combined percent of pattern 4/5 is more 
predictive than stratifying patients into 
Gleason score alone. Therefore, it has been 
recommended being included in the report. 


Tertiary Gleason Pattern 


In radical prostatectomy a higher proportion 
of cases are found to contain more than two 
grades and over 50 % of them contain at least 
three different grades. The progression rate of 
Gleason scores 5—6 tumours with a tertiary 
component of Gleason pattern 4 is almost the 
same as those of a pure Gleason score 7 
tumours. Gleason score 7 tumours with ter- 
tiary pattern 5 experience progression rates 
following radical prostatectomy approximat- 
ing pure Gleason 8 tumours. On the other 
hand, no such significance could be seen in 
cases of Gleason (4+4) score 8 with tertiary 
pattern 5; since Gleason score 8 tumours are 
already aggressive, the existence of pattern 5 
elements adds no difference. These tumours 
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should be graded routinely (primary and sec- 
ondary patterns) with a comment in the report 
noting the presence of the tertiary element. In 
the setting of high grade cancer (score 8—10) 
one should ignore lower grade patterns if they 
occupy less than 5 % of the area of the tumour. 


Tumours with one predominant pattern and a 


small percentage of higher grade tumour 
Some controversy still exist on how to grade 
tumours, which are over 95 % of one pattern, 
where there is only a very small percentage of 
higher grade tumour. For example, a tumour 
composed of >95 % Gleason pattern 3 and 
<5 % pattern 4, some experts would assign a 
Gleason score 3+3=6, as it has been pro- 
posed that one needs over 5 % of a pattern to 
be present for it to be incorporated within the 
Gleason score. Others might grade the tumour 
as Gleason score 3+4=7. It seems like the 
existence of a high grade component, even it 
constitutes less than 5 % of the whole tumour 
has a significant adverse influence. 


Radical prostatectomy specimens with separate 


tumour nodules 

It was recommended that radical prostatec- 
tomy specimens should be processed in an 
organized fashion where one can make some 
assessment as to whether one is dealing with 
a dominant nodule or separate tumour nod- 
ules. One should assign a separate grade to 
each dominant tumour nodule(s). With only a 
couple of exceptions, pathologists within the 
consensus conference who were authors of 
large radical prostatectomy series had already 
adopted this method of grading and the prog- 
nostic impact of the Gleason score within 
these series already reflects this approach. 
Most often, the dominant nodule is the larg- 
est tumour, which is also the tumour associ- 
ated with the highest stage and highest grade. 


3.5.4 Grading Variants and Variations 


of Adenocarcinoma 
of the Prostate 


Ductal adenocarcinoma should be graded as 
Gleason score 4+4=8, while retaining the 
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diagnostic term of ductal adenocarcinoma to 
denote their unique clinical and pathological 
features. 

There is no consensus on how mucinous (col- 
loid) carcinoma should be scored. Some 
authors suggest that a Gleason score of 8 is to 
be assigned, while others recommend ignor- 
ing mucin and grading the tumour based on 
the underlying architectural pattern. Small 
cell, sarcomatoid and mucinous signet-ring 
cell carcinomas should not be assigned a 
Gleason grade. It has been suggested that the 
rare pleomorphic giant cell carcinoma of the 
prostate should be assigned a pattern 5 
(Table 3.5). 


3.5.5 Correlation Between Needle 


Biopsy and RP Gleason Scores 


¢ There have been several studies addressing the 


correlation between Gleason scores in needle 
biopsies and corresponding radical prostatec- 
tomy specimens. Although earlier studies used 
the thicker (14-guace) needle biopsies, more 
recent series based on thin-core (18-gauge) 
needles used in conjunction with biopsy guns 
attached to trans-rectal ultrasound. Sextant or 
other modes of systematic sampling is typically 
performed in the more current series. In a recent 
compilation of data on 3,789 patients from 18 
studies, exact correlation of Gleason scores was 
found in 43 % of cases and correlation plus or 
minus one Gleason core unit in 77 % of cases. 

Under-grading of carcinoma in needle biopsy 
is the most common problem, occurring in 
42 % of all reviewed cases. Importantly, over- 
grading of carcinoma in needle biopsies may 
also occur, but this was only found in 15 % of 
cases. In general, adverse findings on needle 
biopsy accurately predict adverse findings in 
the radical prostatectomy specimen, whereas 
favourable findings on the needle biopsy do 
not necessarily predict favourable findings in 
the radical prostatectomy specimens in large 
part due to sampling error. 


Sources of discrepancies between needle biopsy 


and RP Gleason scores 
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Sampling error 


Perhaps the most important factor is sam- 
pling error, which relates to the small 
amount of tissue removed by thin-core nee- 
dle biopsies. The average 20-mm, 18-gauge 
core samples approximately 0.04 % of the 
average gland volume (40 cc). The most 
common type of sampling error occurs 
when there is a higher grade component 
present within the radical prostatectomy 
specimen which is not sampled on needle 
biopsy. This typically occurs when a needle 
biopsy tumour is graded as Gleason score 
3+3=6. In the radical prostatectomy, there 
exists a Gleason pattern 4 which was not 
sampled on the biopsy, resulting in a prosta- 
tectomy Gleason 3+4=7. 

In some instances, under-grading results 
from an attempt to grade very tiny areas of 
carcinoma, so-called minimal or limited 
adenocarcinoma. Scores of minimal adeno- 
carcinoma in needle biopsies show a rea- 
sonably strong correlation with radical 
prostatectomy scores, but the Gleason 
scores do not have the same power to pre- 
dict extra-prostatic extension and positive 
margin status as they do in non-minimal 
carcinomas. 

Over-grading can result from sampling 
error in cases where the high-grade pattern 
is selectively represented in needle biopsy. 
It may only represent a very minor element 
in the radical prostatectomy specimen. 
Even the same cancer focus may have dif- 
ferent grades depending on the area 
sampled. 


Borderline cases 


The other source of discrepancy between 
biopsy and radical prostatectomy is border- 
line cases. In the description of the Gleason 
grading system, there are some cases that 
are right at the interface between two dif- 
ferent patterns where there will be inter- 
observer variability and possible even 
intra-observer variability. 


Pathology error 


Pathology error is most frequently seen 
when pathologists assigned a Gleason 
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score of <4 on a needle biopsy which in 
fact was Gleason score 5—6. Many patholo- 
gists under-grade needle biopsies by con- 
fusing quantitative changes with qualitative 
changes. When there is a limited focus of 
small glands of cancer on needle biopsy, by 
definition this is a Gleason pattern 3. 
Gleason pattern 3 consists of small glands 
with an infiltrative pattern. Biopsying truly 
low-grade adenocarcinoma of the prostate 
could not result in just a few neoplastic 
glands but rather would be more extensive, 
as low-grade adenocarcinoma grows as 
nodules of closely packed glands rather 
than infiltrating in and amongst normal 
glands. 

Under-grading may result from difficulty 
in recognizing an infiltrative growth pattern 
or failing to recognize the presence of 
small areas of gland fusion. 


Pathologists’ education and experience 
e The pathologists’ experience in grading 


thin-core needle biopsies can also influ- 
ence overall correlation with radical pros- 
tatectomy results. With experience, 
pathologists recognize grading pitfalls; in 
particular, the fact that Gleason scores of 4 
and lower are almost non-existent in needle 
biopsy situation. Furthermore, small areas 
of fusion in the presence of a predomi- 
nantly grade 3 background are recognized 
and will yield a Gleason score of 7, which 
often correlates well with radical prostatec- 
tomy results. 


Intra-observer and inter-observer variability 
e Reproducibility studies can be catego- 


rized as intra-observer and interobserver. 
For investigations of intra-observer 
agreement of Gleason grades, exact 
agreement was reported in 43-78 % 
of cases, and agreement within plus or 
minus one Gleason score unit was 
reported in 72-87 % of cases. Gleason 
wrote that he duplicated exactly his pre- 
vious histological scores approximately 
50 % of times. 

Highly variable levels of interobserver 
agreement on Gleason scores have also 
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been reported, with range of 36-81 % for 
exact agreement and 69-86 % observers 
within plus or minus one Gleason score 
unit. Improvements in Gleason grading 
reproducibility can be achieved by recog- 
nizing problematic areas and educating 
physicians via meetings, courses, website 
tutorials, and publications that specifically 
focus on the Gleason grading system. 


3.5.6 Pathology of the Prostate 


After Treatment 


3.5.6.1 Pathologic Features After 


Anti-androgen Therapy 


Non-neoplastic prostate 


The appearance of hormonally-treated pros- 
tates is that of global senescence or involution 
of the gland. The transition zone shows sim- 
plification of the glandular lobules, although 
the lobular configuration is retained. The ducts 
and acini are small, ovoid, round or comma- 
shaped. There is no undulation of the epithe- 
lial border. 

The secretory cells have inconspicuous nucle- 
oli, nuclear shrinkage, chromatin condensa- 
tion and cytoplasmic clearing. The basal cell 
layer is prominent and focal “immature” squa- 
mous and basal cell hyperplasia is seen 
(Fig. 3.75). 

Within the peripheral and central zones there 
is inconspicuous branching of the ducts and 
acini which appear dilated, star-shaped, and 
lined by flattened atrophic epithelium which is 
single-layered and seldom double-layered 
(Table 3.8). 


Prostatic intraepithelial neoplasia 


PIN is generally observed within scattered 
ducts with lower extent of PIN in treated glands. 
The cell lining shows a basal-cell layer which is 
marked and recognisable in most instances. A 
certain degree of secretory cell type stratifica- 
tion is always present. However, crowding is 
less evident than in the untreated prostate. 

The cells have nuclear shrinkage, chromatin 
condensation and pyknosis, inconspicuous 
nucleoli, cytoplasmic clearing. Apoptotic 
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cells are easily identifiable in all the cell type 
layers (Figs. 3.76 and 3.77). 

The duct and acinar lumen is always rich in 
cells: some are macrophages, some sloughed 
secretory cells with degenerative features, 
while others correspond to apoptotic cells. No 
post-treatment grading of PIN is possible. 
Blockade of 5-alpha-reductase with finaste- 
ride appears to have little or no effect on 
HGPIN, unlike other forms of androgen depri- 
vation therapy. 


Prostate cancer 


Hormonal therapy results in a significant over- 
all reduction in the volume of PCa when com- 
pared to untreated PCa in radical prostatectomy 
samples. Histological response seems to cor- 
relate with the tumour patterns and the 
Gleason grades observed before the androgen 
ablation therapy is started (Figs. 3.78 and 
3.79). 

Residual PCa invading the prostatic capsule, 
periprostatic soft tissue, seminal vesicle and 
metastatic to pelvic lymph nodes, shows 
therapy-induced changes similar to adenocar- 
cinomas confined within the prostate gland. 
The treated tumours, with acinar pattern (pri- 
mary Gleason grade 1-3) in the biopsy before 
the androgen ablation therapy, show neoplas- 
tic acini which appear shrunken, a decreased 
frequency of intraluminal crystalloids and 
areas of individual infiltrating tumour cells 
separated by abundant connective tissue. 

The epithelial tumour cells have cytoplasmic 
clearing and enlargement by coalescence of 
vacuoles and rupture of cell membranes. The 
nuclear chromatin shows different changes 
which range from a mild condensation — 
which barely allows the distinction between 
coarse chromatin granules (heterochromatin) 
and finely dispersed chromatin (euchroma- 
tin) — to a tightly condensed state close to that 
observed in apoptosis. 

Apoptotic bodies are easily identifiable in all 
epithelial cell layers as well as macrophages 
and sloughed epithelial cells in the lumina. 
The hallmark of all the untreated adenocarci- 
nomas is that the tumour nuclei are frequently 
multinucleolated, the nucleoli being promi- 
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nent (mean diameter 1.47 um), marginated 
and with a perinuclear halo. By contrary, in 
the treated cases the nucleoli become incon- 
spicuous, without margination, and have a 
decreased mean diameter of 1.09 m, the nucle- 
olar diameter being below 1.0 um in 20 % of 
the tumours. 

The treated tumours with pre-treatment cribri- 
form and solid/trabecular patterns (primary 
Gleason grade 4 and 5) show nuclear and 
cytoplasmic changes which appear less pro- 
nounced than in the acinar pattern. 

The stroma shows variable degrees of fibrosis, 
reduced capillary vascularity and variable 
density of lymphocytic infiltrates, often inter- 
mingled with mast cells, plasma cells, and 
eosinophilis. Infiltrates of foamy histiocytes, 
difficult to distinguish from PCa cells with 
clear cytoplasm, are sometimes present. 
Periprostatic fibrosis, obscuring the normal 
cleavage plane and making the operation more 
difficult, is reported after hormonal therapy. 
The longer patients receive hormonal therapy 
prior to surgery, the more fibrosis is observed 
around the prostate. 
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tered in separating minute clusters and single 
file ribbons of tumour cells from lymphocytes, 
myocytes and fibroblasts. 

Immunostaining with PSA and prostatic acid 
phosphatase can detect persisting tumour 
cells. Immunohistochemistry with a low- 
molecular-weight cytokeratin, such as CAM 
5.2 antibody, will stain residual PCa cells, but 
the same cells will lack reactivity for high- 
molecular-weight cytokeratin 34BE12 which 
highlights basal cells (Fig. 3.80). 


Pathological “grading” of treated prostate cancer 
e Because of therapy-induced morphologic 


changes, grading of residual PCa, based on 
Gleason criteria, is not accurate and, there- 
fore, discouraged. However it may be per- 
formed in the situation of that changes 
related to therapy are not present in a given 
case. 


Pathologic stage and resection margin status of 


treated prostate cancer 

There is conflicting evidence regarding patho- 
logical downstaging, with some studies sug- 
gesting benefit and others no benefit of 
androgen manipulation before radical prosta- 


Immunohistochemistry 

e In some cases residual tumour, consist only of 
isolated cells or cell clusters within prostatic 
stroma. Significant difficulty may be encoun- 


tectomy. Likewise, it seems like neoadjuvant 
therapy in clinical T2 tumours was associated 
with 20 % decrease in positive margins in rad- 
ical prostatectomy specimens. 


Fig.3.75 Non-neoplastic 
prostate after anti-androgen 
therapy 
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Table 3.8 Pathologic findings in the prostate following androgen blockade (the changes affect normal prostate, PIN 
and cancer) 


Architecture 

Prominent acinar atrophy with loss of hyperplastic glandular architecture in the transition zone 
Basal cell prominence and hyperplasia in benign prostate 

Squamous metaplasia, including the immature variant 

Decrease in extent of PIN 

Decrease in extent of prostatic adenocarcinoma with loss of luminal (acinar) architecture 
Decreased frequency of intraluminal crystalloids in prostatic adenocarcinoma 

Cytology 

Cytoplasmic clearing and vacuolisation 

Nuclear shrinkage 

Nuclear hyperchromasia 

Nuclear pyknosis with increased frequency of apoptotic bodies 

Lack of mitotic figures 

Loss of nucleolar prominence 

Stroma 
Focal hypercellularity 
Focal lymphocytic/histiocytic infiltrate (including foamy, lipid-laden histiocytes) 


Fig.3.76 PIN after 
anti-androgen therapy 
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Fig.3.77 PIN after 
anti-androgen therapy. 
Anti-basal cell cytokeratin 
highlights basal cell layer 


Fig.3.78 Microscopic 
features of prostate carci- 
noma after anti-androgen 
therapy (low power) 
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Fig.3.79 Microscopic 
features of prostate carci- 
noma after anti-androgen 
therapy (high power) 


Fig.3.80 CAM 5.2 
immunohistochemistry 
highlights cancer acini after 
anti-androgen therapy 
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3.5.6.2 Pathologic Changes After 
Radiation Therapy (RT) 

Prostatic intraepithelial neoplasia 

e PIN identified after RT usually retains the fea- 
tures characteristic of untreated PIN. It is read- 
ily recognised in the RP specimens. The salient 
pathologic features include nuclear crowding, 
nuclear overlapping and stratification, nuclear 
hyperchromasia, and prominent nucleoli. The 
basal cell layer is still present, but fragmented. 
The most common patterns of PIN are tufting 
and micropapillary. Basal cell prominence and 
secretory cell cytoplasm vacuolisation may be 
seen in PIN after RT (Figs. 3.81 and 3.82). 

¢ In some cases, the use of immunostaining for 
high-molecular-weight keratin may be helpful 
in distinguishing atypical basal cell hyperplasia 
from high-grade PIN. 

Prostatic cancer 

¢ The histological effects of RT on the cancer are 
identical. After radiation therapy the prostate 
gland is usually small and hard. Radiation ther- 
apy affects prostate cancer variably with some 
glands showing marked radiation effect and oth- 
ers showing no evidence of radiation damage. 
Architecturally, carcinoma showing treatment 
effect typically loses their glandular pattern, 
resulting in clustered cells or individual cells. 


Fig.3.81 Non-neoplastic 
prostate after radiation 
therapy 
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Cytologically, the cytoplasm of the tumour 
cells is pale, increased in volume and often 
vacuolated. There is often a greater variation 
of nuclear size than in non-irradiated prostate 
cancer and the nuclei may be pyknotic or large 
with clumped chromatin. Nucleoli are often 
lost. The stroma is often sclerosed or hyalin- 
ised (Figs. 3.83 and 3.84). 


Immunohistochemistry 
e By immunohistochemistry, tumour cells with 


treatment effect are usually positive for PAP 
and PSA. These antibodies along with pan- 
cytokeratins are very helpful to detect isolated 
residual tumour cells, which can be overlooked 
inH&Estainedsections. Immunohistochemistry 
with antibodies against 34BE12 or p63 is use- 
ful to distinguish cancer from normal with 
effects due to radiation therapy. 


Pathologic “grading” of treated adenocarcinoma 
e Following radiation therapy, prostatic 


biopsy should be diagnosed as no evidence 
of cancer, cancer showing no or minimal 
radiation effect, or cancer showing signifi- 
cant radiation effect, or a combination of the 
above. Although there are different systems 
to grade radiation effects in cancer, these 
are not recommended for routine clinical 
practice. 
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Fig.3.82 PIN after radiation 
therapy 


Fig.3.83 Microscopic 
features of prostate carci- 
noma after radiation therapy 
(low power) 
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Fig.3.84 Microscopic 
features of prostate carci- 
noma after radiation therapy 
(high power) 


3.6 Pathologic Prognosis 


3.6.1 


of Prostate Cancer 
Prostate Biopsy 


The surgical pathology report should thus be 
comprehensive and yet succinct in providing 
relevant information to urologists, radiation 
oncologists and oncologists. Parameters to 
included are (Table 3.9): 


Histological Type 


Since acinar adenocarcinoma is the over- 
whelming histological type of cancer in nee- 
dle biopsy specimens, it is not necessary to 
specify such cancers as acinar or conventional 
type in biopsy pathology reports. 
Morphologic variations such as atrophic, 
pseudohyperplastic, hypernephroid, and other 
are patterns are descriptive terms used to help 
pathologists recognize potential diagnostic 
pitfalls but have no known prognostic signifi- 
cance, therefore, do not deserve specific men- 
tion in the final diagnostic repoport. 

Several variants of prostate cancer have been 
described, including ductal, mucinous, signet 
ring cell, adenosquamous, small cell carci- 
noma and sarcomatoid carcinoma. The former 
three are diagnoses tenable only on examina- 
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tion of radical prostatectomy or transurethral 
resection specimens. 

When present in needle biopsies the diagnostic 
terminology used must be: adenocarcinoma of 
prostate with ductal features; adenocarcinoma 
of prostate with signet ring cell features; and 
adenocarcinoma of prostate with mucinous 
differentiation. Small cell carcinoma, sarco- 
matoid carcinoma and adenosquamous carci- 
noma may be diagnosed on needle biopsies. 


Gleason grade (score) 
e The Gleason grading system is recommended 


as the international standard for grading pros- 
tate cancer (see also specific section at pages). 


Extent of tumor involvement of needle core 
¢ The amount of tumour in prostate needle cores 


is an important pathologic parameter that must 
be reported. The extent of involvement of nee- 
dle cores by prostatic adenocarcinoma has 
been shown to correlate with the Gleason 
score, tumour volume, surgical margins and 
pathologic stage in radical prostatectomy 
specimens. The extent of needle core involve- 
ment including bilateral involvement has also 
been shown to predict biochemical recurrence, 
post-prostatectomy progression and radiation 
therapy failure in univariate and often in mul- 
tivariate analysis. 
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There is lack of consensus in the literature as 
to the best method of reporting the extent of 
tumour involvement. The report should pro- 
vide the number of involved of cores. In addi- 
tion, one or both of the following more 
detailed methods of tumour extent should be 
performed. One method is to report the linear 
length of cancer in mm (total tumour length in 
all biopsies; longest single length of tumour). 
The other method is to provide a percentage 
estimate of involvement of each of the cores 
derived by visual estimation (overall % of 
cancer in all biopsies, % of each core involved; 
reporting the percentage of cancer involve- 
ment in increments of 5 or 10 % is 
appropriate). 

One problem encountered with this otherwise 
straightforward method is when there is 
extreme fragmentation of the needle biopsy 
specimen, making assessment of the number 
of cores and the percentage of cancer within 
each core difficult. In case of highly frag- 
mented tissue this may be overcome by pro- 
viding a composite (global) percentage of 
involvement of cancer in all needle biopsy tis- 
sue, and this may be a slightly more accurate 
correlate of the amount of cancer in the pros- 
tate gland itself. Each container submitted 
needs to receive a separate report including 
Gleason score and tumor extent is positive 
cases. 

Bilateral cancer, which indicates multifocal- 
ity, is indirectly suggestive of greater tumour 
volume. This parameter is easily deduced 
from the pathology report findings of each of 
the cores submitted. In patients not subse- 
quently treated by radical prostatectomy, this 
is a critical factor in assigning clinical stage 
(Table 3.10). 


Local invasion 


Routine biopsy sampling may occasionally 
contain extraprostatic fat or seminal vesicle 
tissue. If cancer is noted to involve these struc- 
tures, the finding would indicate pT3 disease. 
The presence of seminal vesicle invasion or 
extraprostatic fat involvement in the staging 
biopsy is highly correlative of similar findings 
at radical prostatectomies. Extraprostatic fat 
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invasion at needle biopsy is highly predictive 
of biochemical recurrence (78 % compared to 
41 % failure rate in cases with extraprostatic 
extension not detected by needle biopsy). 
Only exceptionally rarely is fat present within 
the normal prostate. Hence, tumour in adipose 
tissue in a needle biopsy specimen can safely 
be interpreted as extraprostatic extension. 
Ganglion cells and skeletal muscle involve- 
ment by tumour is not equivalent to extrapros- 
tatic extension as they may both be found 
frequently within the prostate. 

Distinction between the seminal vesicle epi- 
thelium and ejaculatory duct epithelium may 
be impossible in limited samples, although 
occasionally the seminal vesicle can be distin- 
guished if its smooth muscle wall is present. 
In contrast, ejaculatory duct epithelium has a 
rim of fibrous tissue that is rich in thin blood 
vessels (Fig. 3.85). 

If the distinction between seminal vesicle tis- 
sue/ejaculatory duct is not feasible, diagnostic 
terminology such as “adenocarcinoma of the 
prostate with invasion of seminal vesicle/ejac- 
ulatory duct tissue” may be used (Fig. 3.86). 
Using immunohistochemistry might be rele- 
vant in separating seminal vesicle/ejaculatory 
ducts from prostate carcinoma. SVs are typi- 
cally CKAE1/AE3+, p63+, PAX-2+, PSA-, 
PAP-, P504S-. 


Perineural invasion 


Perineural, circumferential or intraneural 
invasion is defined as the presence of prostate 
cancer juxtaposed intimately along, around or 
within a nerve. Other descriptors of perineural 
invasion that may strengthen the prognostic 
significance of this parameter include exten- 
sive (multifocal) perineural invasion and 
greater nerve diameter. Involvement of nerves 
present within adipose tissue (extraprostatic 
nerves) by cancer indicates extraprostatic 
extension and deserves notation in the pathol- 
ogy report when present (Figs. 3.87 and 3.88). 
Although perineural invasion in needle biopsy 
specimens is not an independent predictor of 
prognosis when the Gleason score, serum 
PSA and extent of cancer are factored in, most 
studies indicate that its presence variably cor- 
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relates with extraprostatic extension is some 
reports with data suggesting that this finding 
may independently predict lymph node metas- 
tasis and post-surgical progression. 

Some of the data from the radiation oncology 
literature suggests that it is an independent 
risk factor for predicting adverse outcome 
after external beam radiation therapy. 


Vascular/lymphatic invasion 


Microvascular invasion consists of tumour 
cells within endothelial-lined spaces. Also, we 
do not differentiate between vascular and lym- 
phatic channels because of the difficulty and 
lack of reproducibility among different observ- 
ers by routine light microscopic examination. 
Microvascular invasion may be confused with 
fixation-associated retraction artifact of acini. 
Immunohistochemical stains directed against 
endothelial cells such as CD31, or CD34 may 
increase the detection rate although this is not 
necessary in routine work. 

Lymphovascular invasion as studied in radical 
prostatectomy specimens correlates with 


Table 3.9 Prognostic factors to be reported in prostate 
biopsies with cancer 


Location and distribution of tumour 


Histopathologic type 


Gleason score including primary and secondary pattern 


Extent of involvement (percentage and or cancer 
extension in millimeters) 


Local invasion: extraprostatic extension and seminal 
vesicle involvement 


Perineural invasion: extent (focal vs. multifocal) 
and diameter of nerve bundles 


Lymphovascular invasion 
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lymph node metastasis, biochemical 
recurrence and distinct metastasis, its pres- 
ence in the needle biopsy is likely to have 
similar correlations. This feature is very rarely 
seen in needle biopsy specimens. 


Nuclear DNA content 
e DNA ploidy pattern correlates with cancer 


grade, tumour volume, and stage. Most low- 
stage tumours are diploid, and high-stage 
tumours are nondiploid, but many exceptions 
occur. 


Microvessel density 
e A significant increase in microvessel density 


(MVD) occurs in prostatic intraepithelial neo- 
plasia and carcinoma compared with normal 
prostatic tissue. Mean blood vessel count is 
higher in tumours with metastases than in those 
without, and most studies but not all show a cor- 
relation with pathologic stage. MVD appears to 
be an independent predictor of cancer progres- 
sion in some studies. Some studies suggest that 
increased MVD contributes to extraprostatic 
spread of adenocarcinoma. 


Table 3.10 Diagnostic reporting of amount of tumour in 
needle cores 


Number of cores involved 
Amount of cancer in biopsy (either method optional) 


Linear measurement in mm (total tumour length in 
all biopsies, longest single length of tumour) 
Percent of sampled tissue (overall % of cancer in all 
biopsies, % of each core involved) 


Bilaterality 
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Fig.3.85 Histology of 


ejaculatory duct epithelium 
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Fig. 3.86 Seminal vesicle 
infiltration by prostate cancer 
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Fig.3.87 Perineural 


by prostate cancer 


with apoptosis-like changes 


invasion 
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3.6.2 Prognostic Factors After 


Radical Prostatectomy 


Histological type of prostatic carcinoma 


Rare and other infrequent histological variants 
or subtypes of prostatic carcinoma have been 
identified. These variants represent the spec- 
trum of changes which can occur in adenocar- 
cinoma. The biological behaviour of many of 
these variants may differ from typical adeno- 
carcinoma and proper clinical management 
relays on accurate diagnosis and reporting. 
Mixtures of different histological types should 
be indicated (Table 3.11). 


Histological grade of cancer 


The Gleason score assigned to the tumour at 
radical prostatectomy is the most powerful 
predictor of progression following radical 
prostatectomy (see also specific section at 


pages). 


Staging 


The protocol recommends the use of the 
most recent revision of the TNM Staging 
System for carcinoma of the prostate of 
the American Joint Committee on Cancer 
(AJCC) and the International Union Against 
Cancer (UICC). 

Clinical classification (CTNM) is usually car- 
ried out by the referring physician before 
treatment during initial evaluation of the 
patient or when pathologic classification is not 
possible. The prefix symbol “p” refers to the 
pathologic classification of the TNM (pTNM), 
as opposed to the clinical classification. 
Tumour remaining in a resection specimen 
following previous treatment of any type 
(radiation therapy alone, chemotherapy ther- 
apy alone, or any combined modality treat- 
ment) is codified by the TNM using a prescript 
“y” to indicate the post-treatment status of the 
tumour (e.g., ypT1). The classification of 
residual disease may be a predictor of postop- 
erative outcome. 

Tumour that is locally recurrent after a docu- 
mented disease-free interval following surgi- 
cal resection is classified according to the 
TNM categories but modified with the prefix 


“r” (e.g., rpT 1). 
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Extent of local invasion 
e This includes extraprostatic extension (pT3a) 


and seminal vesicle involvement (pT3b). 
Microscopic involvement of bladder neck 
muscle fibres in radical prostatectomy speci- 
mens should also be defined as pT3b. Because 
the prostate lacks a discrete capsule, the term 
“extraprostatic extension” (EPE) has replaced 
“capsular penetration” to describe tumour that 
has extended out of the prostate into peripros- 
tatic soft tissue (Fig. 3.89). 

Histologically, the prostatic capsule is not well 
defined. In areas there may appear to be a 
fibrous or fibro-muscular band at the edge of the 
prostate although in other areas normal prostatic 
glands extend out to the edge of the prostate 
without any appearance that there is a capsule. 
Tumour abutting on or admixed with fat con- 
stitutes extraprostatic extension. EPE may also 
be reported when tumour involves perineural 
spaces in the neurovascular bundles, even in 
the absence of periprostatic fat involvement. 
Difficulty in diagnosing EPE arises when 
tumour extends out of the prostatic gland and 
induces a dense desmoplastic response in the 
periprostatic adipose tissue. This is most com- 
monly seen in prostatectomy specimens 
obtained after endocrine neoadjuvant therapy. 
Because of the desmoplastic response, it can 
be difficult to judge whether the tumour has 
extended out of the gland or is within the 
fibrous tissue of the prostate. 

The best way of assessing whether extrapros- 
tatic extension has occurred is to look at the 
adjacent edge of the prostate on scanning 
magnification where there is no tumour and 
follow the edge of the gland to the area in 
question to see whether the normal rounded 
contour of the gland has been altered by a pro- 
tuberance corresponding to extension of 
tumour into the periprostatic tissue. 

In certain locations, such as the anterior pros- 
tate and bladder neck regions, there is paucity 
of fat. In these locations EPE is determined 
when the tumour extends beyond the confines 
of the normal glandular prostate. At the apex, 
tumour admixed with skeletal muscle elements 
does not constitute extraprostatic extension. 
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The degree of extraprostatic extension varies 
from only a few glands outside the prostate 
(focal EPE) to cases with more extensive 
extraprostatic spread (non-focal or estab- 
lished). The amount of EPE carries prognostic 
importance. 

Different ways have been used to define the 
amount of EPE. If it is equal to, or less than 
two high-power (40x) microscopic fields, then 
EPE is focal. Any amount in excess of two 
high-power fields is considered to be either 
non-focal or extensive. 

Other define focal EPE as extraprostatic tumor 
occupying less than | high power field on <2 
separate histologic sections. 

Cases showing focal EPE have a progression 
rate of 20 % versus about 60 % progression 
for cases with established (non-focal) EPE, a 
fact that seems to be relevant since organcon- 
fined (pT2) disease shows about 13 % pro- 
gression rate. 

Seminal vesicle invasion is defined as cancer 
invading into the muscular coat of the semi- 
nal vesicle. It has been shown in numerous 
studies to be a significant prognostic indica- 
tor. While in most cases, seminal vesicle 
invasion occurs in glands with EPE, the latter 
cannot be documented in a minority of these 
cases. 

Some of these patients had only minimal 
involvement of the seminal vesicles, or involve 
only the portion of the seminal vesicles that is 
at least partially intraprostatic. Patients in this 
category were reported to have a favourable 
prognosis similar to patients without seminal 
vesicle invasion. 

Histologic patterns of seminal vesicle inva- 
sion are: 

Extension up the ejaculatory duct complex; 
Spread across the base of the prostate without 
other evidence of EPE or involvement from 
tumour invading the seminal vesicles from the 
periprostatic and periseminal vesicle adipose 
tissue 

As an isolated tumour deposit without conti- 
nuity with the primary prostate cancer tumour 
focus (Table 3.12). 


267 


Positive surgical margins 


Patients with positive margins have a signifi- 
cantly increased risk of progression as com- 
pared to those with negative margins. Surgical 
margins should be designated as “negative” if 
tumour is not present at the inked margin and 
is “positive” if tumour cells touch the ink at 
the margin (Fig. 3.90). 

There are two main causes for positive 
margins: 

Non-iatrogenic positive margins: positive 
margins can result from a failure to excise 
extraprostatic extension of tumour. 

Capsular incision: One cause of a positive 
resection margin is transection of intra- 
prostatic tumour (capsular incision). 

Positive surgical margins should not be inter- 
preted as extra-prostatic extension. If the sur- 
gical margin is positive, the pathologist should 
state this explicitly in the report. Surgical mar- 
gin positivity predicts disease progression. 

It is also of importance the location of positive 
margin since it is not the same a positive 
margin extraprostatic vs. intra-prostatic. 

The pathologist should be aware of “false pos- 
itive” margins due to the penetration of ink 
into cracks present on the external surface. 
The main cause for discrepancy in the definition 
of a positive margin is seen in situations in 
which cancer was very close but not clearly 
touching the inked margin or when the colour 
used to identify the margin appeared very pale. 
The apex should be closely examined because 
of its unusual susceptibility to positive margins. 
The specific locations of the positive margins 
should be documented since it provides feed- 
back to the urologist, and there should be 
some indication (e.g. number of positive 
blocks, linear extent in millimetres) of the 
extent of margin positivity. It is currently pre- 
ferred to provide linear extent of positive mar- 
gins in millimeters, with focal <3 mm vs. 
extensive >3 mm. It is also recommended to 
report when tumor cells are close (<1 mm) to 
the inked margin, though is this case surgical 
margin is still considered negative ad should 
be reported accordingly. 
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The pathology report should also indicate the 
presence of normal prostate tissue at the resec- 
tion margin level. This might help the urolo- 
gist explain why the serum PSA in patients 
with such a feature remains detectable after 
radical prostatectomy. In fact, the serum PSA 
value, even though very low, is not linked to 
tumour recurrence and persistence but to 
incomplete resection of the prostate gland. 


Vascular Invasion 


It is recommended to report vessel invasion 
(lymphatic or venous) in prostatic samples 
even if it remains unclear its independent 
prognostic significance. 


Perineural invasion 


Perineural invasion is one of the major mecha- 
nisms by which prostate cancer spreads out of the 
gland. Perineural invasion is almost ubiquitously 
present in radical prostatectomy specimens. As 
with all of the other parameters, the key question 
is whether the presence of (intra-prostatic) peri- 
neural invasion in the prostatectomy specimen is 
an independent prognosticator. At this time it is 
not entirely clear whether there are differences in 
terms of prognosis between intra-prostatic and 
extra-prostatic perineural invasion. 


Volume of cancer 


One of the most controversial aspects of the 
pathological assessment of radical prostatec- 
tomy specimens is the measurement of tumour 
volume. The critical and controversial ques- 
tion concerns whether tumour volume is an 
independent prognostic parameters once other 
routinely assessed variables are accounted for. 
There is one situation where it is important to 
give some estimate of tumour volume at radi- 
cal prostatectomy. As a consequence of 
screening for prostate cancer, we have seen an 
increase in the resection of prostates 
harbouring cancers that are so small that they 
are histologically difficult to identify. These 
cases currently account for approximately 4 % 
of radical prostatectomy specimens. 

The pathologist has to specify in the pathol- 
ogy report that these tumours are “small” or 
“minute” (i.e., less than 0.5 cc) since these 
tumors carry on low clinical significance. 
Most of them if not all are cured by surgery. 
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Biomarkers to predict progression following rad- 


ical prostatectomy 

The drive to identify prognostic markers in 
prostate cancer is based on the perceived need 
to develop “objective” markers to either sup- 
plant or supplement more “subjective” mark- 
ers such conventional histological grading. 
The more established biomarkers are as fol- 
lows: DNA ploidy, microvessel density 
(Angiogenesis), KI-67, neuroendocrine differ- 
entiation, p53 P27*P!, p21™4F!, bcl-2, Her-2/ 
neu, E-cadherin, CD44, Retinoblastoma (Rb) 
proteins, apoptotic index, androgen receptor 
status, PSA and PSAP expression, nuclear 
morphometry. Non of them is actually incor- 
porated to the clinic. 

It is important to recognize that these “objec- 
tive” markers are subject to the same variabil- 
ity as more conventional histological 
parameters. 


Pelvic lymph node assessment 


The adverse prognosis of metastatic disease to 
the pelvic lymph nodes is universally accepted. 
The incidence of pelvic lymph node metasta- 
ses at the time of radical prostatectomy has 
decreased over the last couple of decades. 

As a consequence of the declining incidence, 
concerns have been raised as to whether pelvic 
lymphadenectomy is necessary in all patients, 
especially those with a low risk of having pos- 
itive lymph nodes based on pre-operative 
clinico-pathologic findings. The major factors 
contributing to this decrease are better patient 
selection as to who is a good candidate for sur- 
gery and the earlier detection of prostate 
cancer. 

In about 6 % of the cases the only lymph node 
metastasis is not in a grossly recognized 
lymph node but in small lymph nodes embed- 
ded in the adipose tissue, a finding of uncer- 
tain significance that is not included in the 
current TNM. 


Isolated Tumour Cells 


Isolated tumour cells (ITC) are single cells 
or small clusters of cells not more than 
0.2 mm in greatest dimension. Lymph nodes 
or distant sites with ITC found by either 
immunohistological examination or non-mor- 
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phological techniques (e.g., flow cytometry, respectively. Specific denotation of the 
DNA analysis, polymerase chain reaction assigned N category is suggested for cases in 
[PCR] amplification of a specific tumour which ITC are the only evidence of possible 
marker) should be classified as NO or MO, metastatic disease. 


Table 3.11 Reporting of radical prostatectomy specimen 


iL, 
2p 


oman na 


Fig.3.89 Focal extrapros- 
tatic extension 


Histologic type of carcinoma 

Gleason Grade (when untreated) 

(if 3 patterns are present, record the predominant and second most common patterns; the tertiary pattern should 
be recorded in a comment if higher than primary and secondary patterns) 


. Tumour Location 
. Margin Status 


Extent if positive 
Focal 


Non-focal 
Location of positive margins 


Specify status of following margins: Bladder neck, Apical, Vas deferentia (optional) 
Nature of positive margins 


In area of extra-prostatic extension 
Iatrogenic (pT2+) 


. Extra-Prostatic Extension (EPE) 


Extent of EPE 
Focal 

Non-focal 
Location of EPE 


. Vascular invasion 

. Seminal Vesicle Invasion 

. Tumour volume (optional) 

. Pathologic Staging (pTNM) 

. Comments: Correlation with intraoperative consultation; correlation with other specimens, 


as appropriate; correlation with clinical information, as appropriate 
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Table 3.12 Primary tumour, pathologic (pT) (2010 revision) 
Primary tumor (T) 
(there is no pathologic T1 category) 
p12: Organ confined 
T2a: Tumour involves one half of one lobe or less 
T2b: Tumour involves more than half of one lobe, but not both lobes 
T2c: Tumour involves both lobes 
pT3: Extraprostatic extension 
pT3a: Extraprostatic extension 
pT3b : Seminal vesicle extension 
pT4: Invasion of bladder, rectum 
Regional lymph nodes (N) 
NX: Regional lymph nodes cannot be assessed 
NO: No regional lymph node metastasis 
N1: Metastasis in regional lymph node or nodes 


Distant metastasis (M) (when more than one site of metastasis is present, the most advanced category (pMIc) 
is used) 


Mx: Distant metastasis cannot be assessed 
MO: No distant metastasis 
M1: Distant Metastasis 

Mla: non-regional lymph node(s) 

Mlb: bone(s) 

Mlc: other site(s) 


Invasion into the prostatic apex or into (but not beyond) the prostatic capsule is not classified as T3, but as T2. Tumour 
extension into periprostatic soft tissue is T3. Bladder neck invasion is T3 


Fig.3.90 Focal surgical 
margin positive for 
malignancy 
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3.7 Basic Molecular Pathology 


of Prostate Cancer 


Inherited susceptibility 


Currently, the evidence for a strong genetic 
basis in prostatic carcinoma is compelling: 
about 9 % of all cases of PCa are thought to 
have a genetic basis. 

The identification of highly penetrant PCa 
genes, i.e., genes that markedly increase the 
risk of cancer, has been particularly difficult 
for two main reasons. First, due to the 
advanced age of onset (median 60 years), 
availability of more than two generations to 
perform molecular studies on is difficult. 
Second, given the high frequency of PCa, it is 
likely that cases considered to be hereditary 
during segregation studies actually represent 
phenocopies, i.e., sporadic cases in families 
with high rates of PCa. In addition, hereditary 
prostate cancer (HPC) does not occur in any of 
the known cancer syndromes and does not 
have any clinical (other than a somewhat early 
age of onset at times) or pathologic character- 
istics to allow researchers to distinguish it 
from sporadic PCa. Rearrangement in chro- 
mosome 22 between TMPRSS2 and ERG is 
seen in about 50 % of PCa. 

Hereditary PCa is characterized by Mendelian 
autosomal dominant or X-linked mode of 
inheritance, and an early onset of the disease. 
Based on the family clustering of PCa, a num- 
ber of groups have worked to identify the 
genes involved. Generally, they have used 
linkage analysis of large families affected by 
PCa. Work over the past decade using genome 
wide scans in PCa families has identified 
high-risk loci. 


Susceptibility loci 


There are at least 7 susceptibility loci for PCa 
identified on different chromosomes. 
Chromosome | is of particular interest, with 3 
proposed loci. The chromosomal region 1q24- 
25, designated the locus of the hereditary 
prostate cancer (HPC1) gene, has been the 
most thoroughly investigated. Some analyses 
have confirmed a link between HPC1 and 
PCa, but others have failed to detect an asso- 
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ciation. The other two proposed susceptibility 
loci are 1q42.2-q43 and 1p36. 

Additional loci have been identified on chro- 
mosome 16 (16q23.2), chromosome 17 
(17p11, or HPC2, i.e., hereditary prostate can- 
cer 2, also called ELAC2), chromosome 20 
(20q13 or HPC20), and chromosome X 
(Xq27-28 or HPCX). 


Candidate HPC genes 
e Mutations in a growing number of candidate 


HPC loci and genes have been detected sug- 
gesting that defects in critical pathways 
involving DNA damage response, apoptosis 
and innate immunity may have a particular 
important role in the initiation of PCa. The 
types of alterations associated with such genes 
are basically represented by base substitu- 
tions, deletions and insertions. The following 
highly penetrant genes probably account for 
10 % or less of hereditary PCa cases: RNASEL 
(a candidate tumour suppressor gene within 
the HPC1 locus located on 1q24-25), MSRI 
(located on 8p22, encodes subunits of class A 
macrophage-scavenger receptor 1), CYP17 
(located on 10q24.3, encodes cytochrome 
P-450c17, an enzyme that catalyzes key reac- 
tions in sex-steroid biosynthesis), 
HPC2/ELAC2 (located on 17p11 and is con- 
sidered a tumour suppressor gene), BRCA2 
(located on chromosome 13q), and CHEK2 
(encodes an upstream regulator of p53 in the 
DNA damage signalling pathway) (366). A 
number of germline variants and mutations of 
these genes have been associated with 
increased risk of PCa. 

An increased risk of PCa has been associated 
with sexually transmitted infections, regard- 
less of the pathogen, suggesting that inflam- 
mation, rather than infection, initiates prostatic 
carcinogenesis. Inflammatory cells elaborate 
numerous microbiological oxidants than 
might cause cellular or genomic damage in the 
prostate. Two of the candidate PCa suscepti- 
bility genes identified thus far, RNASEL and 
MRS1, encode proteins with critical functions 
in host response to infections. Mutations in 
these genes might reduce the ability to eradi- 
cate infectious agents, thus resulting in chronic 
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inflammation. RNASEL is believed to regu- 
late cellular proliferation and apoptosis 
through the interferon-inducible 2’,5’-oli- 
goadenylate dependent RNA decay pathway. 
At least 2 mutations inactivating RNASEL 
have been identified that are potentially 
responsible for PCa cases in families showing 
linkage to HPC1. Germline MSR1 mutations 
have been linked to PCa in some families with 
early-onset hereditary PCa. 

BRCA2, located on chromosome 13q, is a 
gene that has been implicated as a prostate 
cancer susceptibility locus primary due to its 
analysis in breast cancer families. Studies of 
families with breast cancer suggest that male 
carriers of BRCA2 mutations are at increased 
risk for PCa, particularly at an early age. 
Inactivating mutations in BRCA2 have been 
reported in approximately 2 % of men with 
early onset PCa, conforming the relevance of 
this gene to PCa susceptibility. 


Genetic polymorphisms 


Perhaps even more important in terms of 
inherited susceptibility for PCa are common 
polymorphisms in a number of low penetrance 
alleles of other genes — the so-called genetic 
modifier alleles. The major pathways cur- 
rently under examination include those 
involved in androgen action, DNA repair, car- 
cinogen metabolism, and inflammation path- 
ways. It is widely assumed that the specific 
combinations of these variants, in the proper 
environmental setting, can profoundly affect 
the risk of developing PCa. 

The androgen receptor (AR) gene, a member 
of the steroid and thyroid hormone receptor 
gene superfamily, is a transcription factor that 
mediates the action of androgen in prostate 
cells. It is located on Xq11-12. The amino- 
terminal domain encoded by exon 1 contains a 
variable number of trinucleotide repeats. 
Decreased transactivation activity and binding 
affinity for androgen is associated with an 
increased number of trinucleotide repeats. 
Shorter CAG repeat lengths have been associ- 
ated with a greater risk of developing PCa. 
Additional examples of genetic polymor- 
phisms are related to SRD5A2 — a gene located 
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on 2p23 that encodes a polypeptide that cata- 
lyzes the conversion of testosterone to dihy- 
drotestosterone — and to Vitamin D Receptor. 
Polymorphisms in the former have been 
reported to confer an increased risk of PCa, 
particularly in African Americans and 
Hispanics. The contribution of the Vitamin D 
Receptor gene polymorphisms to PCa suscep- 
tibility remains controversial. 


Somatic gene alterations 


Many somatic mutations, gene deletions, gene 
amplifications, chromosomal rearrangements, 
and changes in DNA methylation are detect- 
able in PCa cells at the time of diagnosis. 
These alterations probably accumulate over a 
period of several decades and the number of 
changes increases with the stage of the dis- 
ease. Telomerase activity is frequently upreg- 
ulated in PCa. This may contribute to genetic 
instability and promote neoplastic transforma- 
tion. Although multiple alterations that appear 
to contribute to disease progression have been 
suggested, no single key change has been 
detected. Perhaps the exception is the descrip- 
tion of rearrangements in chromosome 22 
between TMPRSS2 and ERG seen in about 
50 % of PCa. 


Gene alterations 


The role of PTEN, CDKN1B, AMACR and 
TMPRSS2-ERG fusion genes have been 
investigated in several recent publications. 

PTEN (phosphatase and tensin homologue) is 
a tumour-suppressor gene encoding a phos- 
phatase active against both protein and lipid 
substrates. PTEN induces G1 cell cycle arrest 
via negative regulation of the phosphatidylino- 
sito] 3’-kinase/protein kinase B (PI3/Akt) sig- 
nalling pathway that is essential for cell-cycle 
progression and cell survival. By inhibiting 
PI3K/Akt, PTEN can increase the levels of 
CDKNIB messenger RNA and p27 protein 
(see below). PTEN is frequently mutated or 
deleted in PCa cell lines and tumours. PTEN 
alterations are more common in metastatic 
deposits than in primary carcinomas. By 
immunohistochemistry, PTEN is present in 
normal epithelial cells and PIN. The level of 
PTEN is frequently reduced in PCa of high 
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grade or stage. Somatic allelic losses (i.e., 
haploinsufficiency) in both PTEN and 
NKX3.1 appear to be common in prostate car- 
cinoma and may promote an abnormal prolif- 
eration of prostate cells. 

e CDKNIB encodes p27kipl, a cyclin- 


e The clinical significance of this gene fusion 
remains unclear due to conflicting reports by 
different studies. 

DNA methylation 

e Epigenetic events that can affect gene expres- 
sion without altering the actual sequence of 


dependent kinase inhibitor. The p27kip1 pro- 
tein regulates cell cycle progression from G1 
to S phase by its inhibitory interaction with 
the cyclin E/cdk2 complex. In PCa, p27kip1 
expression progressively decreases with 
increasing tumour grade and stage. Low levels 
of p27kipl1 may be as much a result of 
CDKNIB alterations as of the PTEN loss 
whose function is mediated by the PI3K-Akt 
signalling pathway. A recent paper by Dreher 
et al dealt with a combined analysis of PTEN 
and p27kipl expression in PCa and greatly 
contributed to the knowledge that activated 
Akt blocks p27kip1 entry into the nucleus by 
phosphorylating a residue within the nuclear 
localisation signal of p27kip1. 

AMACR (Alpha-methylacyl-CoA racemase) 
encodes an enzyme that plays an important 
role in the -oxidation of branched-chain fatty 
acids and serves as a “caretaker” gene. It has 
been found consistently upregulated in PCa 
and high-grade prostatic intraepithelial neo- 
plasia (HGPIN), a direct precursor of PCa. 


TMPRSS2 gene fusion in prostate cancer 


About 50 % of pCa show fusion of the 
TMPRSS2 and ETS gene family; a change 
that is specific for prostate cancer. ETS tran- 
scription factors include ERG, ETVI1, 
ETV4, and ETVS as 3’ end fusion. ERG is 
the most common fused gene at 5’ end with 
TMPRSS2 comprising about 90 % of cases. 
Fused ERG is under the control of an andro- 
gen-regulated promoter, thus causing over- 
expression. Fusion of these two genes 
occurs via genetic rearrangements or more 
rarely by translocation. The most common 
reported fusion is between exon 1 of 
TMPRSS2 and exon 4. 

Histologic characteristics of PCa associated 
with TMPRSS2:ERG include aggressive fea- 
tures like cribriform pattern, intraductal 
spread, macronucleoli and signet-ring cells. 


DNA include phenomena such as DNA meth- 
ylation, chromatin remodelling, histone modi- 
fication and RNA interference. Many gene 
promoters are associated with GC rich regions 
of the DNA known as CpG islands. Abnormal 
methylation of CpG islands located within 
gene promoters is associated with decreased 
transcriptional activity and it occurs in many 
types of cancers. Abnormal methylation of 
genes such as those involved with control of 
cellular growth or detoxification is believed to 
have a critical role in early stages of PCa pro- 
gression. A certain number of genes, such as 
GSTP1 and E-Cadherin , are commonly meth- 
ylated in human PCa. 

GSTPI (pi-class of Glutathione S-transferase), 
located on 11q13, probably serves as a care- 
taker gene. It defends prostate cells against 
genomic damage mediated by carcinogens or 
various oxidants. GSTP1 demonstrates hyper- 
methylation in more than in 90 % of prostate 
carcinomas, thus preventing expression of this 
protective gene. 

E-Cadherin, located on 16q22.1, encodes a 
Ca2+-dependent cell adhesion molecule that 
is important in normal cell growth and devel- 
opment and is considered a suppressor of neo- 
plastic invasion. E-Cadherin is methylated in 
approximately 50 % of cases. Decreased expres- 
sion of E-cadherin has been detected in several 
primary and metastatic prostate carcinomas. 


Androgen receptors 
e Many somatic alterations of androgen recep- 


tors (AR) have been detected in those PCas 
that progress despite hormonal treatment. At 
the same time, prostate tumour cells appear to 
have several possible mechanisms by which 
they could become androgen refractory. 

Mutations of the AR could allow it to respond 
to other steroids or even to anti-androgens. In 
particular, mutations in the ligand-binding 
domain of AR could not only increase sensi- 
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tivity to normal ligands, such as adrenal 
androgens, which are present at low levels, but 
also may cause the AR to be responsive to 
other molecules, such as antiandrogens, which 
are not normal ligands. 

Mutations in the AR hormone-binding domain 
or amplification of the AR gene could also 
increase tumour cell sensitivity to androgens. 
In fact, the increased levels of AR DNA are 
associated with an increase in AR messenger 
RNA. Increased levels of AR protein associ- 
ated with AR gene amplification have been 
implicated in the ability of cells to more effec- 
tively use the low levels of androgens that are 
produced by the adrenal glands and that are still 
available during androgen deprivation therapy. 
Alterations in the expression or function of 
genes in regulatory pathways involving pep- 
tide growth factors or cytokines could cause 
inappropriate activation of the AR. For 
instance, growth factors serve as ligands for 
receptor tyrosine kinases and activate down- 
stream intracellular kinase cascades. Receptor 
tyrosine kinases may also be involved in the 
progression to androgen-refractory PCa 
through an interaction with the AR. The recep- 
tor tyrosine kinase Her2/neu is expressed at 
low levels in normal epithelial cells. Several 
studies have demonstrated Her2/Neu protein 
overexpression and/or gene amplification in a 
subset of PCa patients. 

The AR could be bypassed entirely, possibly as 
a result of constitutive activation of regulatory 
molecules downstream of the AR. For instance, 
PTEN inactivation, p53 mutations, bcl-2 path- 
way alterations, neuroendocrine factors, and 
alternative growth factor regulation and utili- 
zation could potentially bypass the need for 
activation of the AR in some tumors. 


3.8 Rare Forms of Prostatic 


Tumours 


Basal cell carcinoma and basal cell proliferations 


of the prostate 
Basal cell proliferations in the prostate gland 
exhibit a morphologic continuum ranging 
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from basal cell hyperplasia in the setting of 
nodular hyperplasia to malignant basal cell 
lesions that resemble, to a certain degree, 
basal cell carcinoma of the skin and adenoid 
cystic carcinoma of the salivary gland. A large 
number of terms have been used for these neo- 
plasms and related growths (Tables 3.13, 3.14, 
3.15 and 3.16). 


Histology 
e A spectrum of basal cell proliferations rang- 


ing from hyperplasia to carcinoma exists in 
the prostate. These are usually located in the 
transition zone. 


Ordinary (Usual, typical or classical) basal cell 


hyperplasia (BCH) 

Consists of numerous small to normal-sized, 
round basophilic acini with several layers of 
basal cells (glandular architectural type) or 
solid nests either arranged in a lobular config- 
uration or seldom “infiltrating” the stroma. 
None of the cases of ordinary BCH, by defini- 
tion, contains either prominent nucleoli (their 
mean diameter is less than 1 ym) or polymor- 
phism; however, rare cases may show the 
presence of hyper-chromatic nuclei, enlarged 
nuclei, and rare mitotic figures. BCH resem- 
bles prostate acini seen in the fetus. BCH may 
be composed of basal cell nests with areas of 
luminal differentiation resembling similar 
lesions of the salivary gland. This is denoted 
as the adenoid basal form of BCH. 

Histologic features may include intra- 
cytoplasmic globules (these stain for alpha- 
fetoprotein and = alpha-1 = antitrypsin), 
calcifications, squamous features, and cribri- 
form morphology; changes not seen in other 
prostatic lesions and therefore useful in differ- 
ential diagnosis. 

BCH may have a florid appearance (i.e., florid 
basal cell hyperplasia) showing compact glan- 
dular proliferation with solid nests; the cytol- 
ogy in some areas looks disturbing because 
the cells have a moderately enlarged nucleus, 
often with a prominent nucleolus; a few 
mitotic figures are present; the intervening 
stroma is scant and cellular; the lesions is not 
well circumscribed and are intermingled with 
the surrounding glands, giving the false 


3.8 Rare Forms of Prostatic Tumours 


impression of “infiltration”. Florid basal cell 
hyperplasia is also being defied as extensive 
proliferation of basal cells involving more 
than 100 small crowded acini (in a given sec- 
tion) forming a nodule. 

BCH may have prominent nucleoli (i.e., basal 
cell hyperplasia with prominent nucleoli; 
basal cell hyperplasia with atypia), but is oth- 
erwise identical to ordinary BCH. The nucle- 
oli are round to oval and lightly eosinophilic, 
similar to those seen in acinar adenocarci- 
noma of the prostate (their mean diameter is 
1.96 um). There is chronic inflammation in 
most cases, suggesting that prominent nucle- 
oli are a reflection of reactive atypia. 

BCH with prominent nucleoli may be mis- 
taken for high-grade prostatic intraepithelial 
neoplasia (PIN). Although occasionally the 
distinction between these two entities may be 
difficult, usually they are distinct. The nuclei 
in BCH tend to be round whereas, at times, the 
cells form small solid basal cell nests. In con- 
trast, the cells in PIN tend to be more pseudo- 
stratified and columnar and do not occlude the 
glandular lumina. Within areas of BCH, atypi- 
cal looking basal cells can be seen underling 
the overlying benign appearing secretory 
cells. PIN has full thickness cytological atypia 
with the nuclei oriented perpendicular to the 
basement membrane. The use of antibody 
against either 34betaE12 or p63 can help in 
difficult cases. In BCH immunohistochemis- 
try shows multilayered staining of the basal 
cells, whereas an interrupted immuno-reactive 
basal cell layer is seen in PIN. Immunostaining 
for alpha-methylacyl-coenzyme racemase 
(i.e., P504S) is negative in florid BCH and 
positive in HGPIN and adenocarcinoma. 
Immunostaining for glutathione-s-transferase 
pi (GST-pi) is positive in florid BCH and neg- 
ative in adenocarcinoma. 

BCH, mainly with a glandular architecture or 
when florid, may be confused with adenocar- 
cinoma. BCH can be distinguished from ade- 
nocarcinoma by its very basal cell appearance. 
The glands appear basophilic at low power 
due to multilayering of basal cells which have 
scant cytoplasm. In contrast, gland-forming 
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adenocarcinoma of the prostate almost always 
has more abundant cytoplasm resulting in a 
more eosinophilic appearance to the glands. 
Utilization of immunohistochemistry with 
basal cell specific antibodies (34betaE12 or 
p63) can differentiate between these two 
lesions. 

If florid BCH is the direct precursor of basal 
cell carcinoma remains as an open question. 


Basal cell adenoma 


Is identical to ordinary BCH, although the 
proliferating basal cell masses are usually 
large and circumscribed, with nodular or ade- 
noma-like pattern. In contrast to basal cell car- 
cinoma, basal cell adenoma is well 
circumscribed, lack necrosis, and the stroma 
between the basal cell nests is similar to that 
of the surrounding normal prostatic stroma. 
Occasionally, BCH is multifocal (also known 
as adenomatosis). The terms basal cell ade- 
noma and adenomatosis are very rarely used. 


Basal cell carcinoma (basal cell carcinoma/ade- 


— 


e AUN 


noid cystic carcinoma) 

It is characterized by proliferation of cells 
arranged in various architectural patterns. Two 
morphological variants of basal cell carcino- 
mas can be recognized in the prostate. Similar 
to basal cell carcinoma of the skin, it is char- 
acterized by islands and cords of basaloid 
cells with peripheral palisading. The second 
type, also called adenoid cystic carcinoma- 
like, is composed of nests of infiltrating 
tumour cells with an adenoid cystic pattern, 
morphologically similar to the adenoid cystic 
carcinoma of the salivary glands. Focal squa- 
mous differentiation and clear cell change 
may be focally present (Figs. 3.91, 3.92, 3.93, 
3.94, 3.95, 3.96 and 3.97). 

The diagnostic criteria for malignancy in basal 
cell carcinoma include: 


. Extensive infiltration between normal prostate 


glands 


. Extension out of the prostate 
. Perineural invasion 
. Variable tumor necrosis 


The differential diagnosis of basal cell carci- 
noma includes poorly differentiated (mostly 
Gleason’s grade 5) adenocarcinoma (basal 
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cell carcinoma may occur, rarely, in combina- 
tion with conventional adenocarcinoma) and 
urothelial carcinoma. Poorly differentiated 
adenocarcinoma may growth in solid nests 
and, similarly to basal cell carcinoma, is not 
reactive for PSA. Lack of immuno-reactivity 
for p63 and 34betaE12, however, is helpful in 
recognizing conventional adenocarcinoma, 
though it has been reported that this tumour 
may occasionally express p63. Most basal cell 
carcinomas express diffusely bcl-2 by 
immunohistochemistry. 

Similarly to basal cell carcinoma, urothelial 
carcinoma may exhibit a solid growth pattern 
with peripheral palisading and central necro- 
sis and may express high level of p63. 
However, urothelial carcinoma expresses 
CK20 and CK7 in most cases. Basal cell car- 
cinoma is positive for CK7 and negative for 
CK20. 


Natural history of basal cell carcinoma 


There is limited information regarding basal 
cell carcinoma. Patients are generally elderly, 
presenting with urinary obstruction, TURP 
being the most common tissue source of diag- 
nosis. Rare cases may occur in younger 
patients. 

The outcome for patients diagnosed with basal 
cell carcinoma of the prostate is uncertain, 
since most cases have been reported with a 
short follow-up. Overall, basal cell carcinoma 
of the prostate is viewed as a low grade carci- 
noma with a 20 % rate of metastases. 


Immunohistochemistry of basal cell proliferations 


Immunohistochemistry clearly indicates that 
they have the same immuno-phenotype of the 
basal cells present in normal ducts and acini. 
The cells are positively and strongly stained 
with 34betaE12 and p63. These are the two 
consolidated markers for the basal cells in the 
prostate, and their absence is in favour of pros- 
tate adenocarcinoma. 

The cells that are located in the center of the 
nests and those lining the small lumina stain 
positively with AE1/AE3, whereas the basa- 
loide cells are negative but positive for basal 
cell markers. 
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Another interesting feature is that the basal 
cell proliferations express two markers usu- 
ally seen in neoplasias of other sites and 
organs. The first is the demonstration of lam- 
inin both in the stroma surrounding the cell 
nests and in small eosinophilic globules sur- 
rounded by the cells. This feature is usually 
seen in tumours of the salivary glands. The 
other is represented by the expression of 
HER2-neu onco-protein, similar to that seen 
in breast cancer. The presence of a small pro- 
portion of cells with neuroendocrine differen- 
tiation, as documented by chromogranin 
immunostaining has also been reported. 


Urothelial carcinoma of the prostate 


The frequency of primary urothelial carci- 
noma ranges from 0.7 to 2.8 % of prostatic 
tumours in adults. In patients with invasive 
bladder carcinoma, there is involvement of the 
prostate gland in up to 45 % of cases. 
Primary urothelial carcinoma is usually located 
within the proximal prostatic ducts. Many 
cases are locally advanced at diagnosis and 
replace the prostate gland. Primary urothelial 
carcinoma presents like other prostatic masses 
including urinary obstruction and hematuria. 
Most cases are diagnosed by transurethral 
resection or by needle biopsy (Fig. 3.98). 
Digital rectal examination is abnormal in the 
majority of cases. 


Tumour spread and prognosis 


In situ urothelial carcinoma can spread along 
ducts and involve acini or may spread along 
ejaculatory ducts and into seminal vesicles. 
Invasion of prostatic stroma (subepithelial con- 
nective tissue as pT1 or with established stro- 
mal invasion as pT2) is most relevant feature. 
Local spread beyond the confines of the pros- 
tate may occur. Metastases are to regional 
lymph nodes and bone. Bone metastases are 
osteolytic. These tumours are staged as 
urethral tumours. The full range of histologi- 
cal types and grades of urothelial neoplasia 
can be seen in primary and secondary urothe- 
lial neoplasms of the prostate. 

The single most important prognostic param- 
eter is the presence of prostatic stromal inva- 
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sion. With stromal invasion or extension 
beyond the confines of the prostate prognosis 
is poor. 


Squamous cell neoplasms of the prostate 


Squamous cell carcinomas may originate 
either in the periurethral glands or in the pros- 
tatic glandular acini. Approximately 50 % of 
adenosquamous carcinomas may arise in 
prostate cancer patients subsequent to endo- 
crine therapy or radiotherapy. The incidence 
of squamous cell carcinoma of the prostate is 
less than 0.6 % of all prostate cancers. 
Adenosquamous carcinoma of the prostate is 
even less frequent (Figs. 3.99 and 3.100). 
Most, if not all pure squamous cell carcinomas 
become clinically manifest by local symptoms 
such as urinary outflow obstruction, occasion- 
ally in association with bone pain and hematu- 
ria. Adenosquamous carcinomas may be 
detected by increased serum PSA, but more 
typically by obstruction of the urinary outflow, 
requiring transurethral resection. Both squa- 
mous cell carcinomas and adenosquamous car- 
cinomas tend to metastasize rapidly with a 
predilection for the skeletal bones. 


Histology 
e By definition pure squamous cell carcinomas 


do not contain glandular features and they are 
identical to squamous cell carcinomas of other 
organs. Primary prostatic squamous cell carci- 
nomas must be distinguished on clinical 
grounds from secondary involvement of the 
gland by bladder or urethral squamous carci- 
nomas. Histologically, squamous cell carci- 
noma must be distinguished from squamous 
metaplasia as may occur in infarction or after 
hormonal therapy. Histologically, squamous 
metaplasia associated to prostatic infarction 
may be very atypical and therefore a challeng- 
ing diagnosis. One must pay attention to 
necrotic or fibrotic background. Usually squa- 
mous metaplasia associated to infarction is 
frequently associated to basal cell prolifera- 
tion and has a lobular configuration, a rare 
finding in squamous carcinoma which shows 
an infiltrative appearance. 

Adenosquamous carcinomas are defined by the 
presence of both glandular (acinar) and squa- 
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mous carcinoma components. The glandular 
tumour component generally expresses PSA 
and PAP, whereas the squamous component 
displays high molecular weight cytokeratins. 


Adenocarcinoma arising from the prostatic 


urethra 

Even rarer are cases of in-situ and infiltrating 
mucinous adenocarcinoma arising from the 
prostatic urethra with invasion into the pros- 
tate. The histological growth pattern found in 
these tumours were identical to mucinous 
adenocarcinoma of the bladder consisting 
lakes of mucin lined by tall columnar epithe- 
lium with goblet cells showing varying 
degrees of nuclear atypia and in some of these 
cases, mucin-containing signet cells. These 
tumours have been negative immunohisto- 
chemically for PSA, PAP and other markers of 
prostatic origin. 


Neuroendocrine tumours of the prostate 


3. 
4. 
5. 


Neuroendocrine differentiation in prostatic 
carcinoma has five forms: 


. Focal neuroendocrine differentiation in acinar 


prostatic adenocarcinoma 


. Adenocarcinoma with Paneth-cell like neuro- 


endocrine differentiation 

Carcinoid tumour 

Small cell carcinoma 

Large cell neuroendocrine carcinoma 


Focal neuroendocrine differentiation in acinar 


prostatic adenocarcinoma 

Conventional acinar prostatic adenocarcinoma 
may present variable neuroendocrine differen- 
tiation when evaluated with immunohisto- 
chemistry. The cells may react with antibodies 
to chromogranin, serotonin or many other 
markers in about 50 % of cases, most of times 
without clinical evidence of endocrine activity. 
Androgen-deprivation therapy is associated 
with an increased number of neuroendocrine 
cells. Frequently these cells are androgen- 
receptor negative. It remains controversial if 
neuroendocrine differentiation in conventional 
carcinoma worsens prognosis. 


Adenocarcinoma with Paneth-cell like neuroen- 


docrine differentiation 
The term Paneth cell-like has been used to 
describe chromogranin positive, eosinophilic, 
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and granular neuroendocrine cells basally 
located, in PIN and conventional prostatic car- 
cinoma. Most frequently these cells are seen 
isolated, patchy in small solid nests or dif- 
fusely involving glands. Gleason grading of 
these tumors should be assigned only to the 
areas of conventional adenocarcinoma. Paneth 
cell-like change seems not to be related to 
aggressiveness of the tumor. 


Carcinoid tumour 


True carcinoid tumours of the prostate are 
exceedingly rare, and most lesions reported as 
carcinoid tumors represent prostatic adenocar- 
cinoma with focal neuroendocrine differentia- 
tion. Most of them are positive for prostatic 
markers and behave as conventional carcino- 
mas (Figs. 3.101 and 3.102). 

The term “carcinoid-like tumors” has been 
applied by some authorities to label these car- 
cinomas. True carcinoid tumours of the pros- 
tate show classic cytological features of 
carcinoid tumour seen elsewhere, are reactive 
for neuroendocrine markers and negative for 
PSA and PAP. The prognosis is uncertain due 
to the small number reported (Fig. 3.103). 


Small cell carcinoma 


Prostate small cell carcinoma is rare and might 
represent less than 2 % of prostatic carcinomas. 
It is most frequently in elderly patients with 
obstructive symptoms. Some cases may present 
paraneoplastic symptoms due to ACTH or 
ADH overproduction. Serum PSA is variable 
with some cases having normal PSA even in 
metastatic disease. Most are of advanced stage 
at time of diagnosis and the prognosis is dismal 
with survival of less than 2 year, in most cases. 


Histology 


Histologically are similar to those arising in 
the lung with tumor cells showing scant cyto- 
plasm and round, oval or spindled nuclei usu- 
ally smaller than 3 times the size of 
lymphocytes. Chromatin is finely granular, 
and nucleoli are absent to inconspicuous. 
Other cases show intermediate cells with 
larger cytoplasm and more visible nucleoli 
(Figs. 3.104, 3.105 and 3.106). 

About half of small cell carcinoma cases aris- 
ing in the prostate are pure with the remaining 
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cases admixed with prostatic adenocarcinoma, 
most frequently of Gleason score 8-10. 


Immunohistochemistry 


In addition to the positivity of neuroendocrine 
markers (synaptophysin, chromogranin, 
CD56), focal positivity for PSA or PSMA is 
seen in some cases. TTF1 and AMACR are 
frequently positive, and p63, CK7, CK20 and 
34BE12 are typically negative. CKAE1/AE3 
is usually positive showing a dot-like (para- 
nuclear) pattern. Ki67 is present in >70 % of 
cells. Some reports suggest that CD44 is posi- 
tive in small cell carcinoma of prostate and 
negative in  non-prostatic small cell 
carcinoma. 


Differential diagnosis 


Small cell carcinoma arising in the pros- 
tate are diagnosed based on morphologic. 
Immunohistochemistry is useful in equivocal 
cases, in particular those with intermediate 
type of cells are likely to be underdiagnosed 
and may benefit of immunohistochemis- 
try. Main differential diagnosis includes 
Gleason 5+5 conventional adenocarcinoma. 
Immunohistochemistry can be helpful. 
Synaptophysin may be focally seen in conven- 
tional adenocarcinoma; therefore, it is advis- 
able to use a panel also including additional 
neuroendocrine markers. Single cell pattern 
of infiltrative growth, prominent nucleoli, 
abundant cytoplasm, negative CD44, strong 
positivity for prostatic markers and diffuse 
34BE12 expression favours poorly differenti- 
ated adenocarcinoma. 


Large cell neuroendocrine carcinoma 


There is limited experience on this type of neu- 
roendocrine carcinoma since it is extremely 
rare in the prostate. Most cases are diagnosed 
after long-standing hormonal therapy (mean 4 
years). Large cell neuroendocrine carcinomas 
are aggressive tumor that usually present at 
advanced stage and metastatic disease. 


Histology 


Sheets and ribbons of amphophilic cells 
with large nuclei, high mitotic rate and foci 
of tumor necrosis are characteristically pres- 
ent. The cells strongly react with neuroendo- 
crine markers with focal or negative PSA and 


3.8 Rare Forms of Prostatic Tumours 


PAP expression. AMACR may be positive 
(Fig. 3.107). 

Cystadenoma (multilocular cyst) 

e Patients present with obstructive symptoms 
with normal or elevated PSA and abnormal 
digital rectal examination. Some are attached 


Table 3.13 Basal cell proliferations of the prostate 
Ordinary (usual) basal cell hyperplasia (including basal 
cell adenoma and adenomatosis) 

Florid basal cell hyperplasia 


Basal cell hyperplasia with prominent nucleoli (or 
atypical basal cell hyperplasia) 
Basal cell carcinoma (adenoid cystic carcinoma) 


Table 3.14 Basal cell hyperplasia (ordinary, florid and 
with nucleoli): differential diagnoses 

High-grade PIN 

Acinar adenocarcinoma 

Sclerosing adenosis 

Benign seminal vesicle/ejaculatory duct epithelium 

Squamous metaplasia 

Transitional cell metaplasia 


Fig.3.91 Basal cell 
hyperplasia, solid nest pattern 
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to the prostate by a pedicle and may be as 
large as 20 cm in diameter. 

e Histologically, the cysts are lined by atrophic 
prostatic epithelium which reacts with pros- 
tate markers and lack of basal cells 
(Fig. 3.108). 


Table 3.15 Basal cell carcinoma: diagnostic criteria for 
malignancy 
Extensive infiltration between normal prostate glands 
Extension out of the prostate 
Perineural invasion 
Necrosis 


Table 3.16 Basal cell carcinoma: differential diagnoses 
Poorly differentiated adenocarcinoma (mostly 
Gleason’s grade 5) 

Transitional cell (urothelial) carcinoma 
Neuroendocrine carcinoma 


Basaloid carcinoma of the rectum 
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Fig.3.92 Basal cell 
hyperplasia with nucleoli 


Fig.3.93 Basal cell 
hyperplasia with nucleoli 
and clear cell features 
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Fig.3.94 Basal cell 
carcinoma with small 
infiltrating nests 


Fig.3.95 Basal cell 
carcinoma with small 
infiltrating nests and 
perineural invasion 


=. 


Ys ERB 


282 3 The Prostate and Seminal Vesicles 


Fig.3.96 Basal cell (es rE Be “30 ra S K a OEST O ae Ss 
` - s « A , « 
: . . . | yt gasa Ca A i a S le POEA A git 5 
mae with variable sized RY p Ah A TE Re GEO EE E S 
acını and ducts TPF z. ‘ a 
i % <=) 


Fig.3.97 Basal cell 
carcinoma with adenoid- 
cystic-like features 
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Fig.3.99 Adenosquamous 
carcinoma of the prostate 
with extraprostatic extension 
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Fig.3.100 Microscopic 
features of adenosquamous 
carcinoma of the prostate 
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Fig.3.101 Prostate 
adenocarcinoma with focal 
neuroendocrine differentia- 
tion (H&E) 
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Fig.3.102 Prostate 
adenocarcinoma with focal 
neuroendocrine differentia- 
tion as seen by synaptophisin 
immunohistochemistry 


Fig.3.103 Carcinoid tumor 
of the prostate 
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Fig.3.104 Small cell 
carcinoma of the prostate 
admixed with acinar prostatic 
adenocarcinoma (left) 


Fig.3.105 Pure small cell 
carcinoma 
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Fig.3.106 Chromogranin 
expression in small cell 
carcinoma of the prostate 


Fig.3.107 Mixed large and 
small cell carcinoma 
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Fig.3.108 Large cyst lined 
with atrophic epithelium 
suggesting of cytadenoma 


3.9 Tumors and Tumor-Like 


Conditions of the Prostate 
Stroma 


e A wide variety of soft tissue lesions occur in 


the prostate, including reactive stromal prolif- 
erations, benign neoplasms and sarcomas. 
Although many of these tumours are distin- 
guished easily, considerable diagnostic diffi- 
culty may be encountered with some of the 
rare and newly identified lesions. Patient age 
and clinical history are essential in this set- 
ting. The serum PSA concentration is usually 
not significantly elevated (Table 3.17). 

The most common lesion is represented by 
benign prostatic hyperplasia, which is easy to 
recognise because of the usual association 
with areas of glandular proliferation. Pure 
stromal nodules may be challenging because 
the presence of myxoid stroma with spindle 
cells. They lack mitosis and infiltrative bor- 
ders (Fig. 3.109). 

Inflammatory myofibroblastic tumor may arise 
in the prostate mimicking sarcomas. Sarcomas 
in the prostate are rarely reported and represent 
0.1 % of prostatic malignant neoplasms. 

The most common sarcomas are rhabdomyo- 
sarcoma and leiomyosarcoma. The former is 


more common in children and bears a very 
poor prognosis, whereas the latter is seen in 
adults, and follows a slower course, but gener- 
ally recurs after initial therapy. 


Pseudosarcomatous spindle cell proliferations 
e Reactive, nonneoplastic fibrous lesions of soft 


tissue that, because of their clinical presenta- 
tion, gross appearance, growth pattern, and 
light microscopic features, may be mistaken 
for a malignancy, usually a sarcoma, often are 
referred to as pseudosarcomas. These lesions 
can be divided into two groups distinguished 
by differences in etiology and morphological 
appearance, e.g., postoperative spindle cell nod- 
ule and inflammatory myofibroblastic tumour. 


Postoperative spindle cell nodule 
e Also called postsurgical inflammatory myofi- 


broblastic tumour, is a rare benign reparative 
process occurring within few months of sur- 
gery and consists of nodules of spindle cells 
arranged in fascicles with a variable number 
of mitotic figures. The cells have abundant 
cytoplasm; the nucleus is centrally located and 
elongated to ovoid in shape; small prominent 
nucleoli are present (Fig. 3.110). 

The features that can be used to distinguish 
postoperative spindle cell nodule from a sar- 
coma are: 
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. lack of significant nuclear pleomorphism and 


of atypical mitoses, 


. plexiform pattern of blood vessels 
. presence of chronic inflammation 
. small size of the nodule 


lack of recurrence after conservative excision. 


Inflammatory myofibroblastic tumour 


Is arare benign pathological entity of unknown 
etiology occurring in the prostate, urethra, 
bladder and other sites without a history of 
prior surgery. 
Histologically, this lesion resembles granula- 
tion tissue with variable cellularity. Cells are 
more haphazard in their distribution than post- 
operative spindle cell nodules. Lesions often 
show a densely cellular spindle cell pattern 
admixed with a very myxoid component. 
Cells resemble those seen in nodular fasciitis 
with a tissue culture appearance. 
Occasionally there may be prominent nucleoli 
with infrequent, moderately pleomorphic and 
hyperchromatic cells. These lesions show myo- 
fibroblastic differentiation with expression 
of smooth-muscle markers and focal keratin 
expression. About 60 % of cases may express 
ALK-1 by immunohistochemistry with gene 
translocation by FISH. This finding is use- 
ful in differential diagnosis with sarcomatoid 
carcinoma and leiomyosarcoma which are 
ALK-1 negative by immunohistochemistry. 
The features that can be used to distinguish 
inflammatory myofibroblastic tumour from a 
sarcoma are: 
1. areas of the lesion resembling granulation 
tissue 
. mitotic figures infrequent 
. less pleomorphism 
. prominent myxoid change 
. recurrence rare following 
excision. 
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Atypical stromal cells 


Pleomorphic, hyperchromatic nuclei may be 
seen in the prostatic stroma cells between the 
epithelial elements in otherwise unremarkable 
cases of benign prostatic hyperplasia, in cir- 
cumscribed benign fibromuscular nodules in 
which smooth muscle typically predominates, 
and in leiomyoma (Fig. 3.111). 


Prostatic 
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It is important to be aware that malignant neo- 
plasms of the prostate, such as sarcomas and 
mixed epithelial-stromal tumours, may con- 
tain atypical stromal cells similar to those that 
can be seen either in nodular hyperplasia or 
fibromuscular nodules. The distinction of the 
latter two entities from the former depends on: 
1. the absence of a mass 
2. the lack of stromal hypercellularity or 
phyllodes-type architecture 
3. the degenerative nuclear appearance with 
smuggled chromatin 
4. the lack of mitoses. 
Distinction of degenerative stromal atypia from 
the atypicality seen with neoplasms may be 
very difficult in a limited sampling, and, it has 
been suggested the designation “prostatic stro- 
mal proliferation of uncertain malignant poten- 
tial” to alert the clinician to this uncertainty. 
stromal proliferation of uncertain 
malignant potential and stromal sarcomas 
This lesions is also known as atypical stromal 
hyperplasia, phyllodes type of atypical stro- 
mal hyperplasia, phyllodes tumor, or cystic 
epithelial-stromal tumor. 
Prostatic stromal tumors arising from special- 
ized prostatic stroma are rare and distinct 
exhibiting diverse histologic patterns of 
growth. Currently the preferred terminology 
include prostatic stromal proliferation of 
uncertain malignant potential (STUMPs) and 
stromal sarcomas (Table 3.17). 
Most reported cases of STUMP occur in 
patients aged 25-80 years with obstructive 
symptoms and abnormal digital rectal exami- 
nation. Serum PSA may be normal or elevated. 
Stromal sarcomas tend to occur at a younger 
population, most frequently before the age of 
50 years. STUMP and stromal sarcoma may 
coexist. 


STUMPs 


Four histologic patterns, seen as pure or mixed 

forms, have been described: 

1. Hypercellular stroma with degenerative- 
type nuclear atypia admixed with benign 
prostate glands (most common pattern) 

2. Hypercellular stroma with bland fusiform 
eosinophilic admixed with benign glands 


290 


3. Leaf-like hypocellular fibrous stroma cov- 
ered by benign-appearing prostatic epithe- 
lium (similar to phyllodes tumor of the 
breast) (Figs. 3.112 and 3.113). 

4. Myxoid stroma containing bland stromal 
cells often lacking admixed glands 


Stromal sarcomas 


Solid growth of neoplastic stromal cells, 
which may have fibrosarcomatous, storiform, 
epithelioid, or more rarely leaf-like pattern of 
growth. Stromal sarcomas may show hyper- 
cellularity, cellular atypia, necrosis and mito- 
sis. Stromal sarcomas have been subclassified 
as low or high grade based on the degree of 
pleomorphism, hypercellularity, number of 
mitosis and the presence of tumor necrosis 
(Fig. 3.114). 

Immunohistochemistry is not useful in differ- 
entiating STUMP from stromal sarcoma 
which relies on morphologic grounds alone. 
Both types of lesions are positive for vimen- 
tin, SMA, desmin, progesterone receptor and 
CD34. S100 and CD117 are negative. 
Differential diagnosi may include sarcoma- 
toid carcinoma (cytokeratin and p63 positive), 
leiomyosarcoma (SMA, desmin and caldes- 
mon positive) or GIST (CD117 positive) 


Leiomyoma 


Unusual prostatic spindle cell lesion. 
Histologically the lesion is composed of a 
well-circumscribed mass of smooth muscle 
cell proliferation in prostatic or juxtaprostatic 
tissue that is devoid of epithelial elements and 
reaches | cm or more in diameter. 

No specific histological criterion exists to dif- 
ferentiate a leiomyoma from a leiomyosar- 
coma of the prostate as opposed to smooth 
muscle tumours of the uterus. 

The definition of “atypical leiomyoma” of the 
prostate is used by some authors to refer to 
well-circumscribed lesions with a variable 
amount of nuclear atypia and scattered mitotic 
activity. Although most atypical leiomyomas 
have shown no evidence of disease with short 
follow-up, a few have recurred. Because 
smooth-muscle tumours of the prostate are 
rare, the criteria for distinguishing between 
leiomyosarcoma and leiomyoma in these 
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cases with borderline features have not been 
elucidated. 

Leiomyosarcoma 

e Sarcomas of the prostate are very rare and 
aggressive tumors accounting less than 0.2 % 
of all malignant prostatic tumors. 
Leiomyosarcoma is the most common sar- 
coma involving the prostate in adults. 

e Microscopically, leiomyosarcoma is hypercel- 
lular composed of intersecting bundles of 
spindle cells with moderate to severe atypia 
(Figs. 3.115, 3.116 and 3.117). 

e Most reported cases are high grade with high 
mitotic count and frequent tumor necrosis. Low 
grade cases are even rarer. Leiomyosarcoma 
commonly express actin, desmin, caldesmon, 
and vimentin. Some may focally express cyto- 
keratin and progesterone receptor. 

Rhabdomyosarcoma 

e Most frequent in pediatric population, may 
rarely arise as primary prostatic sarcoma. 
Histologically most are of the embryonal sub- 
type. Histologically are similar to those seen 
in other organs. 

e Proliferating cells vary from primitive cells with 
scant cytoplasm to more well differentiated 
tumor cells with more abundant eosinophilic 
cytoplasm in which cross striations may be seen 
by conventional H&E staining and light micros- 
copy. Some tumors may have spindle cell 
appearance or exhibit myxoid growth pattern. 

Solitary fibrous tumour of the prostate (SFTs) 

e SFTs involving the prostate are uncommon 
with only isolated cases reported in the litera- 
ture. Owing to their relative rarity and lack of 
long-term follow-up, the clinical behaviour of 
prostatic SFTs is difficult to predict. Complete 
resection of tumour is currently the single 
main prognostic factor. 

e At low-power magnification, SFTs have a 
smoothly contoured periphery surrounded by 
normal prostatic tissue. Lesional tissue shows 
a low to moderately cellular process set in a 
densely sclerotic collagenous matrix inter- 
rupted by pockets of edematous stroma. The 
tumour consisted of short spindled cells pos- 
sessing with eosinophilic cytoplasm and bland 
nuclei with uniformly distributed chromatin 
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and inconspicuous nucleoli. The mitotic rate 
is low (2/ 10 HPF). No necrosis is identified 
Separation of the cells from the dense colla- 
gen focally imparted a “pseudoangiomatous” 
appearance. Paucicellular foci with increased 
sclerotic or edematous stromal matrices are 
observed. The vascular element consisted of 
capillary-sized vessels with muscular walls. 
The vessels had either a rounded configuration 
or more commonly were ectatic with an irreg- 
ular contour, resulting in an angiofibromatous 
appearance. 

The tumour also features scattered cellular 
zones exhibiting cells arranged in a haphazard 
pattern. The cells exhibited nuclear atypia in 
the form of mild hyperchromasia and varia- 
tion in the nuclear size and shape. 

The tumour cells were immunoreactive to 
CD34 and bcl-2, and negative for CD117 
(c-kit), ALK-1, smooth muscle actin, and pro- 
gesterone receptors. 


Gastrointestinal stromal tumor (GIST) 


Most cases present with obstructive symptoms 
and abnormal rectal examination. GIST are 
typically large masses arising from rectum or 
perirectal space that compress but do not 
invade the prostate. They can be diagnosed by 
needle biopsy and are morphologically similar 
to those found within the gastrointestinal tract. 
CD117 is uniformly expressed in all cases and 
CD34 is frequently positive (Figs. 3.118 and 
3.119). 

Main differential diagnosis includes neural 
and smooth muscle tumors, SFTs and STUMP. 


Prostatic blue nevus 


It is a rare spindle cell proliferation containing 
melanin within prostatic stroma. This histo- 


logical appearance is reminiscent of the com- 
mon blue nevus of the skin (Fig. 3.120). 

It is believed that this lesion does not trans- 
form into melanoma, in contrast to the cellular 
blue nevus, which occasionally undergoes 
malignant transformation. 

The terms blue nevus and melanosis of the 
prostate are occasionally used interchange- 
ably, although most authors refer to as mela- 
nosis when melanin is present within both the 
glandular and stromal melanocytes. 


Table 3.17 Classification of prostatic non-epithelial 
tumour-like conditions and tumours 


Tumour-like proliferations and inflammatory 
pseudotumours 


Postoperative spindle cell nodules 
Inflammatory myofibroblastic tumour 
Blue nevus 


Granulomatous prostatitis 


Variants of prostatic hyperplasia 


Stromal hyperplasia with atypia 
Fibroadenoma-like foci in benign hyperplasia 
Phyllodes-like hyperplasia 


Cystoadenoma 


Mixed epithelial-stromal tumours (phyllodes 
tumour) 


STUMPs 
Stromal Sarcoma 


Stromal tumours 


Benign 
Leiomyoma, including its variants (atypical 
leiomyoma, cellular leiomyoma, and 
leiomyoblastoma) 


Others 

Malignant 
Leiomyosarcoma 
Rhabdomyosarcoma 
Others 
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Fig.3.109 Pure stromal 


nodule in benign 


prostate hyperplasia 


-110 Postoperative 
spindle cell nodule in a 
prostate that received 


Fig. 3 


previous transurethral 


resection 
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Fig.3.111 Atypical 
prostatic stroma cells seen in 
cases of benign prostatic 
hyperplasia 


Fig.3.112 Phyllodes tumor 
(STUMP) of the prostate 
showing leaf-like fibrous 
stroma covered by benign- 
appearing prostatic 
epithelium 
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Fig.3.113 Phyllodes tumor 


(STUMP) of the prostate 


showing myxoid stroma 
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Fig.3.115 Leiomyosarcoma 
of the prostate (low power) 
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Fig.3.116 Leiomyosarcoma 
of the prostate with atypical 
spindle cells (high power) 


3 The Prostate and Seminal Vesicles 


296 


i] 
£ 
S 
= 
a8 
QB © 
ow 
Dg 
g= 
23 
äg 
RK @ 
-£ 
=a 
o 
ae 
DG 
mo 


v 
al 
a 
o 
3 
[e] 
5 
= 


= 
S 
S 
x 
A 
oO 
5 
S 
as) 
5 
n 
S 
6] 
eo 
= 
"3 


ig.3 


F 


stromal tumor involving the 


prostate 


3.9 Tumors and Tumor-Like Conditions of the Prostate Stroma 297 


Fig.3.119 CD117 
expression in gastrointestinal 
stromal tumor 


Fig.3.120 Blue nevus 
arising in the prostate 
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3.10 Miscellaneous Primary 


Tumours of the Prostate 


This is a very heterogeneous group of tumours 
which are very rarely observed in the prostate: 
Wilms’ tumour (nephroblastoma), Malignant 
rhabdoid tumour, Tubulo-cystic clear cell ade- 
nocarcinoma, Melanoma of the Prostate, 
Paraganglioma, hemangioma (mostly arising 
in the prostatic urethra) and Neuroblastoma, 
Malignant perivascular epithelioid cell tumor 
(pecoma), malignant mixed germ cell tumors, 
endodermal sinus tumor, renal-type clear cell 
carcinoma. 

The most common sarcomas are rhabdomyo- 
sarcoma and leiomyosarcoma. Rare cases of 
malignant fibrous histiocytoma, angiosarcoma, 
osteosarcoma, chondrosarcoma, malignant 
peripheral nerve sheath tumours, ectomesenchy- 
moma with rhabdmyosarcoma and ganglioneu- 
roma, PNET, and synovial sarcoma, chondroma, 
schwannoma, granular cell tumor, neurofibroma, 
or hemagiopericytoma have been reported. 


Lymphoid tumours of the prostate 


3.11 


The prostate is a rare site of extranodal lym- 
phoma which accounts for only 0.1 % of all 
newly diagnosed lymphoma. Typically pres- 
ent in older men. Rarely Hodgkin’s lymphoma 
and mucosa-associated lymphoid tissue 
(MALT) lymphoma were reported. 

Most reported non-Hodgkin’s lymphomas are 
diffuse large B-cell followed by small lym- 
phocytic lymphoma. Most frequent symptoms 
are those related to lower urinary obstruction. 
Rare cases of myeloma and T-cell lymphoma 
are on record. The entire spectrum of lym- 
phoma seen in other sites my become manifest 
in the prostate. 

Of patients with chronic lymphocytic leuke- 
mia, 20 % are reported to have prostate 
involvement at autopsy. 


Secondary Tumours 
Involving the Prostate 


Prostate involvement by a secondary tumour 
occurs either as a metastasis or by direct 
extension. Metastases from gastrointestinal 
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tract, lung, skin (melanoma), and endocrine 
glands are on record. Prostatic metastases 
from other genitor-urinary primaries, such 
as kidney and testis, have been rarely cited. 
They are reported in 0.1 and 2.9 % of all post- 
mortems and in 0.2 % of all surgical prostatic 
specimens. The more common occurrence of 
secondary involvement of prostate by a blad- 
der urothelial carcinoma can be diagnostically 
challenging in needle biopsy specimens. 


Prostate involvement from bladder urothelial 


carcinoma 


e Attention to subtle histological features such 


papillary or solid growth, the relatively higher 
degree of nuclear pleomorphism, brisk mitotic 
activity, the occasional squamoid cytoplasm 
should raise the possibility of urothelial car- 
cinoma (UC) (Figs. 3.121, 3.122 and 3.123). 
Another helpful feature is the identification of 
pre-existing prostatic duct/acini distended by 
the malignant urothelial cells with occasional 
pagetoid or undermining pattern of spread. 
Some of the latter structures can be surrounded 
by concentric fibrosis even in the absence of 
stromal prostatic invasion. 

The differential diagnosis for the intraductal 
spread of UC into the prostate should include 
high-grade prostatic intraepithelial neoplasia, 
prostatic ductal adenocarcinoma and 
“intraductal” prostatic adenocarcinoma. 
Unlike UC, the latter lesions demonstrate pos- 
itive reactivity for prostate specific markers, 
i.e., PSA, prostate-specific membrane antigen 
(PSMA) and P504S and are negative for high 
molecular weight cytokeratins (34betaE12). 
Furthermore, intraductal UC spread into pros- 
tate is positive for uroplakin, thrombomodulin 
and/or p63. 

Intraductal UC spread into prostate could be 
extensive and can involve the peripheral pros- 
tate zone and rarely the seminal vesicle 
through the ejaculatory duct. The latter should 
be distinguished from invasion into prostatic 
stroma which usually have a more infiltrative 
pattern, displaying irregular rather than 
smooth bordered urothelial nests and is asso- 
ciated with desmoplastic response. 

In cases of advanced urinary bladder UC, 
direct extension into the prostate through 
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transmural bladder wall penetration may be 
seen. Given the significant difference in man- 
agement of the two diseases their distinction is 
crucial. 

Even in poorly differentiated PCa, there is 
relatively little pleomorphism or mitotic activ- 
ity compared to poorly differentiated UC. A 
subtler finding is that the cytoplasm of pros- 
tatic adenocarcinoma is often foamy and pale 
imparting a “soft” appearance. The findings of 
infiltrating cords of cells or focal cribriform 
glandular differentiation are other features 
more typical of prostatic adenocarcinoma than 
transitional cell carcinoma (Figs. 3.124 and 
3.125). 

In the differential diagnosis of high grade Pca. 
vs. urothelial carcinoma (UC), the primary 
option is to use PSA as a first test to identify 
Pca. and GATA3 to identify UC. If GATA3 is 
not available, then HMWCK and p63. If the 
tumor is PSA positive with intense staining 
and HMWCK and p63 negative, the findings 
are diagnostic of Pca. If the tumor is equivo- 
cal/weak/negative for PSA and negative/focal 
for p63 and HMWCK, then one needs to do 
P501S, NKX3.1 and GATA3. Some experts 
also include PAP in this second round of stain- 
ing. If the tumor is negative for PSA and dif- 
fusely strongly positive for p63 and HMWCK, 
the findings are diagnostic of UC. If the tumor 
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Fig.3.121 Prostate 
involvement from urothelial 
carcinoma without stromal 
invasion 
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is negative for PSA and moderate-strong posi- 
tive for GATA3, it is diagnostic of UC. 


Prostate involvement from colorectal carcinoma 
e A source of secondary tumour extension into 


prostate is the topographically adjacent colorec- 
tal tract. Attention to some characteristic mor- 
phologic features should raise the possibility of 
a secondary spread on prostate needle biopsy 
specimen. The presence of goblet/columnar 
cell differentiation, pseudo-stratified nuclei, 
and characteristic “dirty necrosis” are more 
likely encountered in colorectal carcinoma. 
One should be cautioned that single infiltrat- 
ing glands of prostatic duct adenocarcinoma 
can resemble infiltrating colonic adenocarci- 
noma. The differentiation between prostatic 
duct adenocarcinoma and secondary involve- 
ment of the prostate by colorectal carcinoma 
can be facilitated by finding more typical 
prostatic duct adenocarcinoma elsewhere 
within the biopsy. 

An immunohistochemical profile of positive 
nuclear CDX2_ staining, positive nuclear 
(cytoplasmic staining can occur in PCa), 
B-catenin and villin, and positive staining for 
CK20 in the face of negative reactivity for 
prostate specific antigen (PSA) and prostatic 
acid phosphatase (PAP), prostate-specific 
membrane (PSMA), can be used to confirm 
the diagnosis of colorectal carcinoma spread. 
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Fig.3.122 Prostate 
involvement from urothelial 
carcinoma with stromal 
invasion 


Fig.3.123 PSA expression 
in prostate glands and 
negative in urothelial 
carcinoma 
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Fig.3.124 Seminal vesicle 
invasion by prostate 
carcinoma 


Fig.3.125 Unilocular cyst 
of the seminal vesicle (low 
power) 
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3.12 Seminal Vesicles 


Primary tumors arising in the seminal vesicles 
(SVs) are extremely rare with anecdotal case 
reported (Table 3.18). Pelvic pain, urinary or 
rectal obstructive symptoms are frequently the 
onset of disease. 

Some may be asymptomatic, and detected by 
digital rectal examination and imaging, but 
final diagnosis frequently requires biopsy. It 
may be difficult to ascertain the site of origin 
of a given tumor when adjacent pelvic organs 
are involved. 


Cystadenoma 


Cystadenoma is a rare benign tumor of the 
seminal vesicles. Patients range in age from 
37 to 66 years. They may be asymptomatic or 
have symptoms of bladder outlet obstruction. 
Imaging reveals a complex, solid-cystic pelvic 
mass. Tumors may recur when incompletely 
removed. 

Microscopically, cystadenoma is a well- 
circumscribed tumor containing variable- 
sized glandular spaces with branching 
contours and cysts separated by spindle cell 
stroma. The glands are grouped in a lobular 
pattern, contain pale intraluminal secretions, 
and are lined by one or two layers of cuboidal 
to columnar cells. 

No significant cytologic atypia, mitotic activ- 
ity, or necrosis are present. 


Adenocarcinoma 


Primary adenocarcinoma is rare with less than 
100 acceptable cases reported. 

Presenting symptoms usually include obstruc- 
tive uropathy due to a non-tender peri-rectal 
mass and, less commonly, hematuria or hema- 
tospermia. Serum carcinoembryonic antigen 
may be elevated. Most are in older men (mean 
62 years), but may occur under the age 40 
years. 

Strict criteria for the diagnosis of this lesion 
require the exclusion of a concomitant pros- 
tatic, bladder, or rectal carcinoma. Suggested 
criteria include: (i) Tumor located primarily in 
the SVs, (ii) No evidence of carcinoma in the 
prostate, bladder or rectum, (iii) histology of 
adenocarcinoma with papillary, sheet-like 
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growth or mucinous differentiation, (iv) in situ 
adenocarcinoma in the adjacent seminal epi- 
thelium (criteria yet undefined), (v) cytoplas- 
mic immunoreactivity for CEA, (vi) absence 
of staining for PSA and PAP. 

e The tumors are usually large (3-5 cm) and 
often invade the bladder, ureter, or rectum. 
Tumors can show a mixture of glandular, pap- 
illary, and trabecular features with varying 
degrees of differentiation. Tumors with a 
colloid pattern have been described. 

e Tumor cells cytoplasm may show clear cell or 
hobnail morphology. It is important to exclude 
a prostatic adenocarcinoma. 

e Carcinoembryonic antigen (CEA) and CK7 
are detectable in normal seminal vesicle. 
Tumor of the SVs should be positive for CK 7 
(unlike many prostatic adenocarcinomas), 
CEA, and for CA125 (unlike carcinoma aris- 
ing in a mullerian duct cyst) and negative for 
CK 20 (unlike bladder and colonic carci- 
noma), PSA and PAP. 

¢ The prognosis of primary seminal vesicle ade- 
nocarcinoma is poor. Since most patients pres- 
ent with metastases at diagnosis, overall 
survival in 95 % of patients is less than 3 
years. 

Secondary carcinoma 

e The seminal vesicle is involved by secondary 
tumors much more frequently than it contains 
primary adenocarcinoma. Most frequent sec- 
ondary involvement is from prostate adeno- 
carcinoma, but urothelial carcinoma may also 
invade de SVs by direct extension (stage T4) 
or mucosal spread from the urethra, in this 
case as pagetoid spread or mucosal replace- 
ment from in situ urothelial carcinoma. 

e Rectal adenocarcinoma occasionally invades 
SVs (Fig. 3.124) 

e Other metastases to SVs and /or retrovesical 
space may originate in renal cell carcinoma, 
hepatocellular carcinoma, thymoma, seminoma. 

Differentiating prostate gland, seminal vesicle 
and ejaculatory duct 

e Occasionally, uropathologists face a differen- 
tial diagnosis between prostate tissue, seminal 
vesicle or ejaculatory duct in the setting of 
needle biopsies. 
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e Seminal vesicle wall consists of a thick cir- 
cumferential coat of smooth muscle and the 
ejaculatory ducts are surrounded by a collag- 
enous stroma. SVs are CKAE1/AE3+, p63+, 
PAX-2+, PSA-, PAP-, P504S-. 

e The use of a panel based on the P504S/p63 
one-color cocktail is a practical and cost- 
effective stain to differentiate prostatic carci- 
noma that involves the seminal vesicle from 
seminal vesicle epithelium. It is superior to 
PSA and PAP since these cannot distinguish 
benign from malignant glands. 

e More recently, the use of nuclear PAX-2 
immunoreactivity has been suggested as 
robust marker in this setting. PAX-2 is 
typically positive in epithelium of the seminal 
vesicle and ejaculatory duct; but the intensity 
of staining is less in the ejaculatory duct. 

e No reactivity for PAX-2 is seen in prostatic 
adenocarcinoma or prostatic intraepithelial 
neoplasia. 

Angiosarcoma 

¢ Reported patients present with pelvic pain and 
died of distant metastasis within 4 months 
after the diagnosis. 

Hemangiopericytoma 

e Anecdotal cases of malignant hemangioperi- 
cytoma of the seminal vesicle have been 
reported with patients died of disseminated 
disease after surgery. 

Leiomyosarcoma 

¢ Imaging methods show a large pelvic mass in 
the region of the SVs. Most reported patients 
with seminal vesicle leiomyosarcoma pre- 
sented with pelvic pain and obstructive 
symptoms. 

¢ Resection of the tumor mass by radical prosta- 
tectomy and vesiculectomy is the therapy of 
choice. This approach may result curative in 
some cases although another may developed 
metastasis. Morphologically it is identical to 
leiomyosarcoma of other locations. 

Liposarcoma 

e Only rare cases of liposarcoma of the SVs 
have been described. One case had associated 
prostatic carcinoma. 

Malignant fibrous histiocytoma (undifferentiated 
sarcoma) 
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e This tumor is exceedingly rare in the seminal 
vesicle. The therapy should be the complete 
surgical resection. 

Leiomyoma 

e Itis usually asymptomatic with smaller tumors 
seen incidentally at time of prostatectomy. 
Larger tumors may be detected on digital rec- 
tal examination or imaging. 

e Leiomyoma ranges 0.5-5 cm, and local exci- 
sion yields no recurrence. 

Solitary fibrous tumor 

e Anecdotal cases have been reported in the 
seminal vesicle, most frequently in the right 
organ. The origin of the tumor was established 
by imaging methods. The clinical presenta- 
tion includes pelvic pain and/or hematuria. 
Complete local excision appears to be curative. 

Other 

e Rare examples of fibroma, schwannoma, para- 
ganglioma, mammary-type myofibroblas- 
toma, fibrosarcoma, osteosarcoma, 
rhabdomyosarcoma, pleomorphic sarcoma, 
malignant myoblastoma, PNET, carcinoid, 
and GIST are on record. 

e Rare primary germ cell (choriocarcinoma, 
seminoma) tumors have been reported in 
the SVs 

e A case of primary squamous cell carcinoma 
arising in a patient with seminal cyst, and few 
lymphoma cases are on record 

e Recently, a unique case of an intraepithelial 
abnormality in pre-existing ducts and acini in 
the left SV of a patient 73-year-old patient 
with prostatic adenocarcinoma have been 
reported. The case shows morphological and 
immunohistochemical features similar to 
those of basal cell hyperplasia of the prostate. 

e The epithelial lining was thicker than the sur- 
rounding normal ducts with obliteration of the 
acinar lumen, and there was some degree of 
cell stratification. 

e PSA, PSAP, PSMA, Prostein (P501S), 
AMACR, as well as GATA3 were negative. 
p63, 34betaE12, CK5/6 and p53 were positive 
in cells in a basal and suprabasal position, 
whereas CA-125 was expressed in the luminal 
cells. The clinical significant of this lesion is 
not known. 
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Benign and malignant mixed epithelial—stromal 


tumors 

There have been about 25 acceptable cases 
reported on this category 

The criteria for the diagnosis of mixed epithe- 
lial-stromal tumors are: 

They arise from the seminal vesicle. (i) There 
is no normal seminal vesicle within the tumor. 
(ii) They do not invade the prostate (with rare 
exceptions). (iii) They have a less conspicuous 
and less cellular stromal component than cyst- 
adenoma. (iv) They are not immunoreactive 
for prostatic markers. 


Fibroadenoma and adenomyoma 


These tumors have been reported in men aged 
39-66 years, and presented with pain and 
voiding symptoms. These lesions are grossly 
solid and cystic, ranging from 3.5 to 16 cm. 
The distinction from epithelial—stromal tumor 
of low-grade (below) is based on stromal char- 
acteristic (bland cytology) and inconspicuous 
to absent mitotic activity. 

Some cases referred to as low-grade phyllodes 
tumor or benign mesenchymoma. 


Malignant epithelial—-stromal tumors 


The reported cases occurred in men aged 
48-63 years who had urinary obstruction, 
painful ejaculation, constipation or abdominal 
pain. Most patients treated with cystoprosta- 
tectomy had pelvic recurrence or developed 
lung metastasis; likewise, some cases appear 
to be cured with surgery alone. 
Macroscopically, the tumors are either multi- 
cystic or solid and cystic. Microscopically, the 
stroma is at least focally densely cellular and 
tends to condense around distorted glands lined 
by cuboidal to focally stratified epithelium. 
The tumors are categorized as low-grade or 
high-grade, depending on mitotic activity, 
atypia, and necrosis. 

Rare cases referred to as high-grade phyllodes 
tumor (Cystosarcoma phyllodes) suggesting 
that features predictive of malignant behavior 
might be similar phyllodes tumors of the breast. 


Tumor-like conditions 


Rare infections, ectopic tissues, age-related 
changes and cysts may occasionally present as 
tumor-like lesions. 
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With age the columnar epithelium is replaced 
by flattened cuboidal cells and the muscular 
stroma becomes hyalinized and fibrotic. 
Lipochrome pigment is frequently present in 
SVs epithelium. Occasionally, stromal hyaline 
bodies may be present. The epithelium shows 
highly atypical cells with large, hyperchro- 
matic nuclei with prominent nucleoli. 
Multinucleated cells may be present. Mitotic 
figures are absent. When present in needle 
biopsies, this should not be mistaken as pros- 
tate cancer. 

Ectopic prostate tissue may be seen in the 
SVs, frequently in the wall of a vesicle cyst. 
Urothelial or squamous metaplasia has been 
reported rarely arising in the SVs. 

Cysts may be congenital or acquired. 
Congenital ones are usually diagnosed 
between 17 and 42 years of age and are usu- 
ally unilateral, unilocular, contains viscous 
white fluid, and are lined by cuboidal or flat- 
tened epithelium with a fibrous wall. 
Intracystic papillary adenoma may be rarely 
seen (Figs. 3.125 and 3.126) 

Acquired cysts are associated with inflam- 
mation and obstruction of the ejaculatory 
ducts and/or SVs. Often contains blood cells 
and spermatozoa. The epithelial lining is 
inflamed or sloughed. Cystadenoma may 
enter in differential diagnosis. Hydatidic 
cyst has been described in retrovesicular 
space. 

SVs amyloidosis (localized amyloidosis) 
which is Congo Red+ with apple-green polar- 
ization birefringence. 

Fibrosis associated with retroperitoneal and 
mediastinal fibrosis. 

Chronic or acute seminal vesiculitis including 
SVs abscess, tuberculosis, BCG therapy 
related granuloma, seminal schistosomiasis 
(usually secondary to Schistosoma haemato- 
bium infection from unrinary bladder), mala- 
koplakia, virosis, and SVs wall calcification or 
calculi (Fig. 3.127). 

Androgen deprivation therapy in patients with 
prostate cancer may result in shrinkage of the 
SVs, and radiation therapy causes atrophy and 
fibrosis f the SVs. 
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Table 3.18 Tumors of the seminal vesicles 


Epithelial tumors 
Cystadenoma 
Adenocarcinoma (primary) 
Mesenchymal tumors (benign and malignant) 
Angiosarcoma 
Hemangiopericytoma 
Leiomyoma 
Leiomyosarcoma 
Liposarcoma 
Malignant fibrous histiocytoma 
Solitary fibrous tumor 
Mixed epithelial stromal tumors (benign and malignant) 
Fibroadenoma 
Adenomyoma 
Malignant epithelial—stromal tumors 
Lowgrade 
High-grade 
Other 
Germ cell tumors 


Fig.3.126 Unilocular cyst 
of the seminal vesicle (high 
power) 
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Fig.3.127 Schistosoma 
hematobium in seminal 
vesicle muscle wall 
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4.1 Basic Anatomy and Histology 


The adult testis is an egg-shaped organ that 
hangs in the scrotum from the spermatic cord, 
the retro-epididymal surface, and the scrotal 
ligament. Mean testicular diameter is 4.6 cm 
for the longest axis. 

The tunica albuginea consists of three connec- 
tive tissue layers: an outer layer containing a 
mesothelial lining that rests on a basal lamina 
(tunica vaginalis), a middle layer of dense 
fibrous tissue, and an inner layer of loose con- 
nective tissue (tunica vascularis) with nerves, 
and blood and lymphatic vessels. The thick- 
ness of tunica albuginea increases with age. 
Myofibroblasts are common in the tunica 
albuginea. 
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e The seminiferous tubules comprise about 


80 % of testicular volume. The tubular lining 
of germ cells and Sertoli cells is surrounded 
by a lamina propria. Sertoli cells are columnar 
cells that extend from the basal lamina to the 
tubular lumina. 

Sertoli cell nucleus is located near de basal lam- 
ina, and is triangular with indented outline. The 
nucleolus is central and voluminous and that dif- 
ferentiates Sertoli cells from germinal cells (show 
coarse chromatin granules and variable number 
of nucleoli) in routine histologic sections. 
Charcot-Botcher crystals are often seen in the 
cytoplasm. Sertoli cells also produce several 
components of the seminiferous tubule wall, 
including type IV collagen, laminin, and hep- 
arin sulfate-rich proteoglycans. 
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The germs cells include spermatogonia, pri- 
mary and secondary spermatocytes, and sper- 
matids (primary and secondary). These can 
be recognized on conventional histologic 
evaluation. 
The interstitium between the seminiferous 
tubules contains Leydig cells, macrophages, 
mast cells, fibroblasts (CD34+), neuron-like 
cells, myofibroblasts, blood and lymphatic 
vessels, and nerves. Leydig cells have spheri- 
cal eccentric nuclei with one or two nucleoli. 
The eosinophilic cytoplasm is abundant, and it 
contains lipofuscin granules. Reinke crystal- 
loids are seen only in Leydig cells of adults. 
The testis is supplied by the testicular artery, 
which arises from abdominal aorta. 
The inner two thirds of the testis parenchyma 
is drained by centripetal veins that follow 
interlobular septa to the mediastinum testis. 
The out third is drained by centrifugal veins 
that lead to the tunica albuginea. Both types of 
veins anastomose, and leave the testis by the 
veins from pampiniform plexus which drains 
de tested via the spermatic cord. 
Lymphatic vessels are poorly developed in the 
testes. Afferent nerve endings form corpuscles 
similar to those of Meissner and Pacini seen in 
the tunica albuginea. Efferent innervation is 
mainly supplied by neurons of the pelvic 
ganglia. 
The rete testis is a network of channels and 
cavities that connect the seminiferous tubules 
with the ductuli efferentes. The epithelium of 
the mediastinal rete testis consists of flattened 
cells interspersed with small areas of columnar 
cells. Both cell types have numerous microvilli 
and a single cilium on their free surface and 
contain keratin and vimentin filaments. 
The fetal testis has three types of germ cells 
known as gonocytes (OCT4+, CD117+), 
intermediate germ cells (OCT4 +/—, CD117-), 
or spermatogonia (OCT4—, CD117—). The 
prepubertal testis develops into three phases: 
(i) Newborn and perinatal period showing 
solid tubules with centrally located 
Sertoli cells and gonocytes. At the age of 
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6 months there are no gonocytes since 
they have been transformed in spermato- 
gonia. Leydig cells are similar to those 
seen in adults. 

(ii) In infants, after the age of 6 months the tes- 
tis remains at rest after the age of 3 years. 
Then it is observed a margination of the 
cells imparting a pseudo-luminal appear- 
ance to the tubules. These include Sertoli 
and undifferentiated cells and some sper- 
matogonia. Leydig cells have decreased 
and there is low level of testosterone. 

(iii) In boys, from age 9 years but mainly 
between the age of 13 and 15 years, inter- 
stitial stromal cells are transformed in 
adult Leydig cells that produce testoster- 
one under LH stimulation. LH also stimu- 
lates development of germ cells, growth of 
tubules, and development of central lumen. 

Undescended testis is frequently smaller than 
contralateral descended testes. Histologically 
may present slight alterations only (histology 
or prepubertal testis), or may present testes 
with marked germinal hypoplasia showing 
spermatogonia irregularly distributed, fre- 
quently within the same lobule. 

In severe cases, the testes show severe ger- 

minal hypoplasia with giant spermatogonia, 
dark nuclei and edematous interstitium. 
With age and decreasing hormonal levels, 
changes of atrophy are frequent after the age 
of 70 years. After the age of 80 years, there is 
always certain degree of fibrosis in the tubular 
wall, but some degree of spermatogenesis 
persists. 


4.2 Classification of Tumors 


and Tumor-Like Conditions 


¢ Testicular tumors are classified according to 


the WHO (2004) classification (Table 4.1) and 
represent a heterogeneous group of neo- 
plasms. Although rare, germ cell tumors have 
always been of great interest and nowadays 
can be cured in more than 90 % of cases. 
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Table 4.1 WHO 2004 classification of testicular tumors 


Germ cell tumors 

Intratubular germ cell neoplasia, unclassified 
Other types 

Tumors of one histologic type (pure forms) 
Seminoma 

Seminoma with syncytiotrophoblastic cells 
Spermatocytic seminoma 

Spermatocytic seminoma with sarcoma 
Embryonal carcinoma 

Yolk sac tumor 

Trophoblastic tumors 

Choriocarcinoma 


Trophoblastic neoplasms other than 
choriocarcinoma 


Monophasic choriocarcinoma 

Placental site trophoblastic tumor 
Teratoma 

Dermoid cyst 

Monodermal teratoma 

Teratoma with somatic type malignancies 


Tumors of more than one histologic type 
(mixed forms) 


Mixed embryonal carcinoma and teratoma 
Mixed teratoma and seminoma 


Choriocarcinoma and teratoma/embryonal 
carcinoma 


Others 

Sex cord/gonadal stromal tumors 

Pure forms 

Leydig cell tumor 

Malignant Leydig cell tumor 

Sertoli cell tumor 

Sertoli cell tumor lipid rich variant 

Sclerosing Sertoli cell tumor 

Large cell calcifying Sertoli cell tumor 
Malignant Sertoli cell tumor 

Granulosa cell tumor 

Adult type granulosa cell tumor 

Juvenile type granulosa cell tumor 

Tumors of the thecoma/fibroma group 
Thecoma 

Fibroma 

Sex cord/gonadal stromal tumor incompletely 
differentiated 

Sex cord/gonadal stromal tumor, mixed forms 
Malignant sex cord/gonadal stromal tumor 
Tumors containing both germ cell and sex cord/gonadal 
stromal element Gonadoblastoma 

Germ cell—sex cord/gonadal stromal tumor, unclassified 


(continued) 
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Table 4.1 (continued) 


Miscellaneous tumors of the testis 
Carcinoid tumor 

Tumors of ovarian epithelial types 
Serous tumor of borderline malignancy 
Serous carcinoma 

Well-differentiated endometrioid carcinoma 
Mucinous cystadenoma 

Mucinous cystadenocarcinoma 

Brenner tumor 

Nephroblastoma 

Paraganglioma 

Hematopoietic tumors 

Tumors of collecting ducts and rete 
Adenoma 

Carcinoma 

Tumors of paratesticular structures 
Adenomatoid tumor 

Malignant mesothelioma 

Benign mesothelioma 
Well-differentiated papillary mesothelioma 
Cystic mesothelioma 

Adenocarcinoma of the epididymis 
Papillary cystadenoma of the epididymis 
Melanotic neuroectodermal tumor 
Desmoplastic small round cell tumor 


Mesenchymal tumors of the spermatic cord 
and testicular adnexae 


Secondary tumors of the testis (metastases) 


4.2.1 Germ Cell Tumors 

4.2.1.1 Overview 

e Carcinoma in situ (CIS) cells develop from 
primordial germ cells and early gonocytes. 
Placenta-like alkaline phosphatase (PLAP) 
was the first marker described in CIS and sem- 
inoma. Of greater importance for an under- 
standing germ cell oncogenesis was the 
discovery of factors essential for maintaining 
pluri-potency and self-renewal capability of 
embryonic stem cells CD117 (c-KIT) and 
OCT-3/4 (OCT-4). 

¢ The best support for the theory of the com- 
mon origin of the germ cell tumors (GCTs) 
is the presence of the iso-chromosome 
i(12p), a chromosome with four short arms 
present in about 80 % of GCTs regardless of 
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their morphology. Non-seminomatous GCTs 
(NSGCTs) usually have more i(12p) copies 
of than Seminomas. 

GCTs are rare tumors and account for only 
1-2 % of malignant tumors in males. White 
men living in Western industrialized countries 
show the highest incidence rates, whereas 
black men in Africa show the lowest. The inci- 
dence in Asiatic men lies somewhere between 
both extremes. 

Well-established epidemiologic causes of 
GCTs are listed in Table 4.2. The average 
age of patients at presentation significantly 
correlates with the pathologic type of GCTs 


(Table 4.3). 


Table 4.2 Causes of germ cell tumors and the relative 


risk 
Cryptorchidism 
Contralateral GCT 
Familial GCT 
Male infertility 


Gonadal dysgenesis 


Testicular atrophy 
Surgery (trauma) 


Occupational exposure 
Mother older than 30 years old 
Mother breast cancer 

Birth weight <2.5 kg 

High socioeconomic status, 


2-17-fold 
25-fold 
3.8-7.6-fold 
1.6—10-fold 
30-50-fold 
2.7-12.7-fold 
Low risk 
1.1-14.7-fold 
Low risk 
Low risk 
1-13.5-fold 
probably no risk 


microlithiasis, infectious diseases 


Table 4.3 The typical age presentation of patients with 


germ cell tumors 


Seminoma 


Spermatocytic 
seminoma 


Embryonal 
carcinoma 


Teratoma (pure 
form) 


Choriocarcinoma 
Yolk sac tumor 
(pure form) 


Mixed forms 


y years 


35—40 y 

Extremely rare before puberty 
Average 52 y 

Rare after 70 y 

Average age 30 y 

Rare before puberty and after 50 y 
Average age in children 20 months 
Rare after the age of 4 y 

Adults 20-30 y 

Average age 25-30 y 

Average age 25-30 y 

15—40 % of GCTs in children 

33 y if seminoma prevails 

28 y if NSGCT prevails 


4.2.2 
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Intratubular Germ Cell 
Neoplasia, Unclassified (IGCNU) 


4.2.2.1 Overview 


Intratubular germ cell neoplasia IGCNU) is 
the official name of the lesion, better known as 
carcinoma in situ of the testis or testicular 
intratubular neoplasia. The adjective “unclas- 
sified” is utilized to emphasize that the mor- 
phology of the tumor cells does not permit an 
assignment to a definite type of GCT. 

If the intratubular tumor cells can be definitely 
recognized, the adjective intratubular is used 
in connection with the respective name of the 
GCT (i.e. intratubular embryonal carcinoma 
or intratubular seminoma). The prevalence of 
IGCNU in healthy men is estimated 0.4—0.8 % 
and about | % in infertile men. In cryptorchid 
testes of adults the frequency is 2—4 %. With 
the exception of spermatocytic seminoma, 
atypical germ cells are constantly found (in 
98 % of the healthy tissue surrounding inva- 
sive GCTs of adults (Table 4.4). 


4.2.2.2 Pathology 


The IGCNU cells are attached to the usually 
thickened basement membrane and push the 
Sertoli cells towards the lumen of the seminif- 
erous tubules. The cytoplasm is clear because 
of the large amount of glycogen (PAS+). The 
nuclei are bigger than those of spermatogonia 
and contain one or more nucleoli (Fig. 4.1). 
Mitoses are frequent but may be overlooked. 
IGCNU can also spread in a ‘pagetoid’ pattern 
into the rete testis or present as microinvasive 
lesion. Lymphocytic infiltration of the intersti- 
tial tissue surrounding the affected, mostly 
clearly narrowed tubules is frequent. 


Table 4.4 Prevalence of intratubular germ cell neoplasia 


unclassified 

Infertile men 1.0 % 
Healthy men 0.4-0.9 % 
Intersex 20 % 
Cryptorchid testis of adults 2-4 % 
Retroperitoneal ‘extragonadal’ GCT 49 % 


Patients with germ cell tumor—contralateral 4—6 % 
testis 
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Fig.4.1 Intratubular germ 
cell neoplasia unclassified 


4.2.2.3 Immunohistochemistry 


PLAP, c-KIT (CD117), and OCT 3/4 antibod- 
ies are positive, and can thus easily be distin- 
guished from non-reacting normal 
spermatogonia, which are PAS-. IGCNU are 
aneuploidy and gain i(12p) copies only shortly 
before they become microinvasive. 


4.2.3 Germ Cell Tumors of One 


Histologic Type 


Seminoma is the most common pure germ cell 
tumor followed by embryonal carcinoma. 
Pure yolk sac tumor occurs almos exclusivelly 
in infants. Main clinico-pathologic character- 
istics of these tumors follow. 


4.2.4 Seminoma 


About half of intrascrotal tumors are semino- 
mas. Patients are on average 30-34 years of 
age. Most common GCT in its pure form. 


4.2.4.1 Pathology 


The affected testis is usually enlarged, but can 
be normal or even atrophic. The tumor is uni- 
form, cream-coloured or pink, and always 
well-circumscribed. The cut surface is lobu- 
lated and the consistency varies from soft to 
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Fig.4.2 Gross features of testicular seminoma 


firm, depending on the amount of tumor 
stroma. Nowadays in the majority of cases the 
tumors are confined to the testis, but extension 
to the epididymis and spermatic cord can occur 
and were very frequent (43 %) in old series. In 
large tumors necrosis may occur (Fig. 4.2). 
Hemorrhage is not frequent and can indicate 
the presence of a non-seminomatous tumor 
component. Small hemorrhagic spots are very 
characteristic of seminoma with syncytiotro- 
phoblastic giant cells. 


4.2 Classification of Tumors and Tumor-Like Conditions 


e Seminoma cells are rather uniform with a 
rounded shape and a mostly clear, glycogen- 
(PAS-positive) and lipid-rich cytoplasm. 
In ‘classical’ seminomas tumor cells typically 
grow in cords and/or nests separated by more 
or less delicate trabeculae. In some cases, how- 
ever, small nests of tumor cells are surrounded 
by abundant fibrotic tissue (Figs. 4.3, 4.4, 4.5, 
4.6 and 4.7; Table 4.5). 

e Lymphocytic infiltration of tumor stroma is a 
typical feature of about 90 % of seminoma 
and can be used as a diagnostic criterion in 


Fig. 4.3 Seminoma. Low 
power microscopic features 
of neoplastic seminoma cells 
with mild lymphocytic 
infiltration 


Fig.4.4 Seminoma. Large 
nests of neoplastic seminoma 
cells showing clear cyto- 
plasm and scarce connective 
tissue 
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poorly preserved, improperly processed surgi- 
cal specimens. 

The amount of lymphatic infiltration varies 
from some few lymphocytes to heavy infiltra- 
tion and formation of lymphoid follicles. 
Furthermore, in about one-third of semino- 
mas, epithelioid granulomas also develop. 
Lymphocytic infiltrates probably represent a 
true immunologic reaction directed against 
the tumor. In fact, in old series, observed 
before the introduction of new therapy 
protocoling, lymphocyte rich seminomas 
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Fig.4.5 Lymphocytes in 
stroma are common in some 
seminomas 


Fig.4.6 High power view of 
seminoma cells 


did significantly better than those without 
lymphocytes. 


4.2.4.2 Morphologic Variations 


Seminoma with syncytiotrophoblastic cells: 
using H&E staining multinucleated giant cells 
are detected in about 7 % of seminomas, 
mostly in the surroundings of vessels. With 
immunohistochemistry against hCG, how- 
ever, positive cells are present in about 25 % 
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of all cases. The presence of hCG cells should 
not be confused with true choriocarcinomas. 
Accumulation of edematous fluid in intersti- 
tial tissue gives the tumor a microcystic or 
cribriform (seminoma) appearance. 

In pseudoglandular and tubular seminoma, 
tumor cells form small gland-like clefts. 

The name intratubular or interstitial seminoma 
derives from the predominant way the tumor 
cells spread. 
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Fig.4.7 PLAP expression in 
seminoma 


the cells of embryonal carcinoma are CD117- 
negative and CD30-positive. 

e In some rare seminomas, single tumor 
cells are cytokeratin- and CD 30-positive. 
OCT4 is typically positive in seminoma 


Table 4.5 Different pathologic variants of seminoma 


Intratubular seminoma 
Interstitial seminoma 
Tubular seminoma 

Cribriform seminoma 
and embryonal carcinoma. Likewise, 
yolk sac tumor, spermatocytic seminoma, 
and choriocarcinoma are all OCT4 nega- 
tive. Almost all seminomas (and cases of 
IGCNU) express podoplanin on the cyto- 


Pseudoglandular seminoma 
Microcystic seminoma 
Seminoma with high mitotic rate 


e The formerly anaplastic or atypical semino- 


mas have been renamed as seminomas with 
high mitotic rate, which is indeed more appro- 
priate because the degree of cellular anaplasia 
is not higher than in the classical type. High 
proliferative activity measured by counting 
mitoses or cells positive for proliferation 
markers (Ki 67) does not, however, negatively 
influence the course of the disease (Table 4.5). 


4.2.4.3 Immunohistochemistry 
e Seminoma cells react with many different 


antibodies. For diagnostic purposes, however, 
only a few are really important. The most fre- 
quent misdiagnosis is to confound seminoma 
with embryonal carcinoma, which usually 
happens when the surgical specimen is 


plasmic membranes, whereas embryonal 
carcinomas are either negative or, in about 
30 % of the cases, show limited reactiv- 
ity that is restricted to the apical surfaces 
of the cells. SOX1 occurs in about 95 % of 
seminomas and is negative in embryonal 
carcinoma. CD 30 positive reactivity occurs 
in 93-100 % of embryonal carcinomas but 
the other germ cell tumors, including semi- 
noma, are either negative or show only rare 
positive cells. 

Rarely, these tumors are mistaken for lym- 
phoma. This typically spread interstitially 
among the entrapped, atrophic seminiferous 
tubules. 


4.2.4.4 Genetics 
e Seminomas are, without exception, aneuploid 
tumor with low copy number of i(12p). 


improperly fixed. 
e Seminoma cells stain with CD 117 (c-kit) and 
do not react with CD 30 antibodies, whereas 
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Table 4.6 Prognostic factors predictive of metastasis in 
seminoma 


Diameter >40 mm 
Age <30 years 
Invasion of rete testis 
Vascular invasion 


Strong evidence 
Equivocal 
Strong evidence 
Equivocal 


4.2.4.5 Prognostic Factors 


The most important prognostic factors are the 
diameter of the tumor and the invasion of the 
rete testis, whereas vascular invasion seems 
not to have the same prognostic importance as 
in NSGCT (Table 4.6) 


4.2.5 Spermatocytic Seminoma 


It arises only in the male gonad and repre- 
sents 1-4 % of seminomas. Patients are older 
(average 52 years) than those with other types 
of GCTs. Asynchronous bilateral occurrence 
is also more frequent (9 %) than in other 
TGCTs. 

There are no racial differences or causal rela- 
tionships with cryptorchidism. 


4.2.5.1 Pathology 


The cut surface is described as mucoid, gelati- 
nous or edematous showing cystic, necrotic, 
and even hemorrhagic areas. The tumor tissue 
is yellowish or cream-colored, well circum- 
scribed and can be multinodular. The tumor 
grows in an expansive and not infiltrative 
manner. 

Microscopically, the tumor borders are sharp. 
Three different tumor cell types are present. 
The large (15-20 um) cells with rather regular 
round nucleus predominate. The small cells 
(6-8 um) resemble lymphocytes and the sin- 
gle scattered giant cells (50-150 um). All have 
nuclei with a coarse chromatin. 

Lymphocytes are scanty and in the neighbor- 
ing tubules IGCNUs cells are missed. 
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Fig.4.8 Gross features of spermatocytic seminoma 


Intratubular spread of tumor cells is frequent. 
The polymorphous micromorphology with 
many mitotic figures gives the impression of 
an extremely aggressive tumor (Fig. 4.8, 4.9 
and 4.10). 

The so-called anaplastic spermatocytic semi- 
noma contains a monomorphous population 
of large cells with big nucleoli that has no 
prognostic significance. Spermatocytic semi- 
noma combined with sarcoma, mostly rhabdo- 
myosarcoma, has been described and is a very 
aggressive disease. 


4.2.5.2 Immunohistochemistry 
e The tumor cells are negative for all markers 


which are commonly found in GCTs. The 
PLAP reaction is, with very few exceptions, 
negative. Forty percent of spermatocytic 
seminomas are CD117+ and some few show 
a dot-like focal perinuclear reaction for low 
molecular-weight cytokeratin (CAM 5.2). 
Spermatocytic seminoma is OCT4 negative, a 
fact that can be used to differentiate from sem- 
inoma and embryonal carcinoma in selected 
cases, since both are positive. 
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Fig.4.9 Microscopic 
features of spermatocytic 
seminoma 


Fig.4.10 Three cell type 
characteristic of spermato- 
cytic seminoma 


4.2.5.3 Genetics 4.2.5.4 Prognostic Factors 

e The tumor cells are polyploid or aneuploid. e° Usually these tumors are confined to the testis 
Gain of chromosome 9 combined with an and never relapse and only rarely metastasize. 
unchanged chromosome 12 seems to be The sarcoma component in mixed tumors 
specific for this tumor. metastasizes primarily to the lung and may be 


responsible of patient dead. 
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4.3 Non-seminomatous Germ 4.3.1.1 Pathology 
Cell Tumors (NSGCTs) e The tumors are usually small and the cut sur- 


4.3.1 Embryonal Carcinoma 


e The pure form of embryonal carcinoma (EC) 
accounts only for 2-10 % of all GCTs, but 
is very frequent (80 %) in mixed neoplasms 
with more than one germ cell component. 
The patients are on average 30 years old. 


Fig. 4.11 Gross features of embryonal carcinoma of the 
testes 


Fig.4.12  Embryonal 
carcinoma of the testes 
showing solid growth 


face is granular. Necrosis and small hemor- 
rhagic spots give the grayish colored tumor. 
The growth pattern can be solid, papillary, 
glandular, or tubular (predominant architec- 
tural pattern occupying at least 50 %). Less 
common primary patterns include nested, 
anastomosing glandular, micropapillary, 
sieve-like glandular, pseudopapillary, and 
blastocyst-like. Rarely, embryonal carcinoma 
develops in the context of polyembryoma-like 
(Fig. 4.11, 4.12, 4.13, 4.14, 4.15, 4.16, 4.17, 
4.18 and 4.19). 

Occasionally, EC may present significant 
chronic inflammation and granulomatous 
lesion suggesting seminoma. Also, features 
suggesting endodermal sinus tumor or tera- 
toma may be seen. 

The tumor cells are large primitive epithelial 
cells with a cytoplasm varying from ampho- 
philic to basophilic or clear (seminoma-like 
cells). Finding intratubular spreading tumor 
masses with central necrosis is common. 

The large pleomorphic and hypercromatic 
nuclei contain one or more large eosino- 
philic nucleoli. Mitoses are abundant. 
Syncytiotrophoblast giant cells may be pres- 
ent. Half of cases show vascular invasion. 
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Fig.4.13 Embryonal 
carcinoma of the testes 
showing solid growth and 
focal tumor necrosis 


Fig.4.14 Embryonal 
carcinoma showing 
anastomosing glandular 
architecture 


4.3.1.2 Immunohistochemistry 
e The positive staining with cytokeratin anti- 


of giant cell (jmmunoblastic) lymphoma. 
Nuclear expression of OCT4 and SALL4 is 


bodies (AE1/AE3; CAM 5.2) confirms the 
epithelial nature of these tumors. Unlike with 
seminomas, the PLAP reaction is only focally 
positive. 

The strong and specific staining with CD 30 
(Ki 1, Ber-H2) can lead to a wrong diagnosis 


common in EC. As already mentioned, ECs 
are negative for CD 117, whereas semino- 
mas do not react with cytokeratin antibod- 
ies and CD 30. SOX1 occurs in about 95 % 
of seminomas and is negative in embryonal 
carcinoma. 
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Fig.4.15 Embryonal 
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Fig.4.17 Embryonal 
carcinoma showing tubular 
architecture 


Fig.4.18 Tubular structures 
highlighted with anti-CD30 
immunhistochemistry 
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Fig.4.19 Embryonal 
carcinoma showing 
blastocyst-like features 


4.3.1.3 Genetics 

e The aneuploid or even triploid tumor cells 
show manifold chromosomal aberrations, 
most constant being the presence of i(12p). 
The number of i(12p) copies seems to corre- 
late with the aggressiveness of the EC. 


4.4 Yolk Sac Tumor 


e The pure form of yolk sac tumor (YST) is the 
most frequent (80 %) GCT of childhood. The 
average patient age is about 18 months, since 
most tumors arise in the first 2 years of life. In 
adults, YST is a frequent (40 %) component of 
mixed GCT, but rare in pure form. 


Fig.4.20 Gross view of pure yolk sac tumor 


e The microscopic picture is that of a confusing 
variety of cells and patterns, but in sporadic 
cases the tumor is composed of one single cell 
type or only one histologic pattern. 

e Microcystic, papillary, and solid, spindle cell, 
and mucoid areas can alternate in the different 


4.4.1 Pathology 


¢ The tumor is not encapsulated and is yellow or 


white in color. Tissue consistency is usually 
soft, but can also be firm. Necrosis and hemor- 
rhages are present, especially in large tumors 
of adults. Cystic changes are common. 


parts of the tumor and produce a meshwork with 
spaces appearing to be empty or glandular and 
pseudoglandular structures (Figs. 4.20, 4.21, 
4.22, 4.23, 4.24, 4.25, 4.26, 4.27, 4.28 and 4.29). 
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Fig.4.21 Solid growth 
pattern of yolk sac tumor 


Fig.4.22 Solid microscopic 
pattern of yolk sac tumor 
with hyaline globules 


¢ Structures resembling yolk sac (vitelline) are not 4.4.2 
always present. Characteristic Schiller-Duval 
bodies simulate the endoderm with cuboidal 


Immunohistochemistry 


e Immunohistochemically all tumor cells react 


cells covering a vascularized stalk of connective 
tissue. PAS+  (diastase-resistant) hyaline 
globules are common. Histologic growth pat- 
terns (Table 4.7) lack any clinical significance. 


strongly positive with cytokeratin antibodies, 
and, unlike embryonal carcinoma, is nega- 
tively with CD 30. AFP is positive in 74-100 % 
of cases. 
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Fig.4.23 Glandular pattern 
of yolk sac tumor 


Fig.4.24 Glandular pattern 
of yolk sac tumor with 
myxoid stroma 
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Fig.4.25 Microcystic 
pattern of yolk sac tumor 


Fig.4.26 Hepatoid pattern 
of yolk sac tumor 
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Fig.4.27 Glypican-3 
expression in hepatoid yolk 
sac tumor 


Fig.4.28 Heppar-1 E ae nr, 2b k = 2: 
expression in hepatoid yolk Ove pe aie” p eas *** es 


sac tumor 
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* In children completely negative or patchy pos- 4.4.3 Genetics 
itive tumors can be observed. To avoid wrong 
diagnosis, awide sampling is advisable; also ¢ Loss of Ip and 6q is rather typical for infantile 
because AFP-positive tumor cells are encoun- YST. 
tered in one-third of ECs. Expression of 
SALL4 and glypican 3 but not OCT4 is char- 
acteristic of YST. 
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Fig.4.29 Schiller—Duval 
bodies in yolk sac tumor 


Table 4.7 Pathologic patterns of yolk sac tumor 


Microcystic—reticular 
Macrocystic 
Papillary 
Endodermal sinus 
Solid pattern 
Myxomatous 
Glandular—alveolar 
Sarcomatoid-spindle cell 
Vitelline 

Hepatoid 

Parietal 


4.5 Polyembryoma 


detectable structure, which is part of a NSGCT, 
frequently of a teratoma (Fig. 4.30). 

The ‘embryoid body’ roughly resembles a 
presomitic embryo of about 14 days old. 
The ‘embryoid bodies’ are embedded in a 
myxomatous stroma and rare among other 
components of NSGCT. 


4.6 Choriocarcinoma and Other 
Types of Throphoblastic 
Neoplasia 


Choriocarcinomas are the rarest GCT. The pure 
form accounts for less than 0.2 % of all GCTs. 
The patients are young, with a peak incidence 
between 25 and 30 years, and about 70 % of 
patients have metastatic disease at the time of 
diagnosis. Lung (100 %), liver (86 %), gastro- 
intestinal tract (71 %), and brain (56 %) are 
the commonest, whereas the retroperitoneal 
lymph nodes are not involved. 


4.6.1 Pathology 
e This tumor never occurs in pure form and 


invariably represents only a microscopically © Grossly the tumor is a small, hemorrhagic 


nodule sometimes surrounded by a rim of 
whitish preserved tumor tissue. The tumor 
masses are surrounded by blood and are 
located close to small vessels. 

The tumor consists of three cellular compo- 
nents: the cytotrophoblast, the intermediate 
trophoblast, and the syncytiotrophoblastic 
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Fig.4.30 Histologic features P ~ . = € “7% ati. au 
of embryoid body in s 
Polyembryoma 


giant cells, with cytotrophoblast being the most 
common cell and shows a water-clear cyto- 
plasm; ‘intermediate trophoblast’ cells show 
more eosinophilic cytoplasm. The syncytiotro- 
phoblastic giant cells lie on the surface of the 
cytotrophoblast (Figs. 4.31, 4.32 and 4.33). 


4.6.2 Morphologic Variants 


e Monophasic choriocarcinoma are tumors 
composed only of cytotrophoblasts (p63 +) 
lacking the syncytiotrophoblast giant cells. 
Tumors made out of solely intermediate 
cytotrophoblasts (p63 —) are called, as in the 
uterus, placental site trophoblastic tumor. 


> 


Fig.4.31 Gross features of choriocarcinoma of the testes 
showing necrosis and hemorrhage 
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Fig.4.32 Microscopic 
features of choriocarcinoma 


Fig.4.33 Syncytiotrofoblast a 
giant cells highlighted with ‘3 
anti-B-HCG 
immunohistochemistry 


e Cystic trophoblastic variants have been 
described in metastatic sites post chemother- 
apy. Currently, it is regarded as variant of tera- 
toma (Table 4.8). 


4.6.3 Immunohistochemistry 


e All types of cytotrophoblast react immuno- 
histochemically with cytokeratin antibodies 
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Table 4.8 Cystic testicular lesions in childhood 


Teratoma 

Epidermoid cyst 

Yolk sac tumor 

Dermoid cyst 

Ovarian type cystadenoma 
Cystic lymphangioma 

Juvenile granulosa cell tumor 
Simple cysts 

Cystic dysplasia of the rete testis 
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(CK 7, 8, 18, 19, CAMS.2, AEI/AE3) and 
with human placental lactogen. 
Syncytiotrophoblast giant cells obviously 
react strongly positive with B-hCG antibodies, 
and also express epithelial membrane antigen 
and a-inhibin. OCT4 is negative in choriocar- 
cinoma. Monophasic choriocarcinoma is posi- 
tive for p63. PLAP is variable positive. 
Cytotrophoblast may be B-hCG negative. 
Placental site tumor may react with EMA. 


4.6.4 Genetics 


Some may exhibited the typical i(12p). 


4.7 Teratoma 


Fig.4.34 Microscopic 
features of testicular teratoma 
showing cartilaginous areas 
and small cysts lined by 
glandular epithelium 


Teratomas are, after YST, the second most fre- 
quent (14-20 %) GCT in infancy, with an 
average age of 20 months. In adults pure tera- 
tomas account for 3—7 % of GCTs but they are 
a component in more than half of the mixed 
germ cell tumors (Table 4.8). 

The tumor is benign in childhood, whereas in 
adults only epidermoid and dermoid cysts do 
not metastasize or relapse. In adults they are 
typically metastatic to the retroperitoneal 
lymph nodes 


4.7.1 


4 Testis and Paratesticular Structures 


Pathology 


Composed of tissue components deriving 
from all three germinal layers—endo-, ecto-, 
and mesoderm. Thus, the gross morphology 
depends on the distribution and amount of 
single tumor components (Fig. 4.34). 

On the cut surface, glassy nodules repre- 
senting cartilaginous areas, small cysts 
filled either with mucus or with laminated 
keratin, and pigmented areas can be recog- 
nized. In children the appearance is usually 
multicystic. Compared with other GCTs the 
consistency is always significantly more 
firm. 


4.7.2 Variants 


e Mature teratomas contain cysts lined by squa- 


mous or glandular epithelium of enteric type or 
ciliated respiratory type epithelium, and cysts 
can be filled with mucus or keratin. Organoid 
structures mimicking gut or bronchous are 
made of the corresponding epithelium encir- 
cled by smooth muscle. Neuroendocrine cells 
may be present. 

Mesodermal tissue is always represented by 
smooth muscle and mostly also by hyaline 
cartilage; bone with or without hematopoietic 


marrow is less common. Differentiated 
liver, prostate, pancreas, and thyroid are 
rarities Neuroglia with ependymal differen- 
tiation is also a rather common component. 
Pigmented retinal epithelium can occasion- 
ally be seen. 

Immature teratomas contain an undifferenti- 
ated spindle cell mesenchymal stroma and 
small immature glands. Also the squamous 
epithelium is arranged in solid nests without 
keratinization. Other components are primi- 
tive neuroepithelium, renal blastema resem- 
bling Wilms tumor, rhabdomyoblasts, and 
fetal adipose tissue with lipoblasts. 

Dermoid cyst consists of cysts lined by epi- 
dermis with skin, hair follicle, and sebaceous 
glands. This teratoma type is common in the 
ovary but remains extremely rare in the testis 
and some authors challenge it malignant 
potential. 

Monodermal teratomas are those tumors in 
which a tissue component deriving from one 
germinal layer overgrows the other. The most 
frequent form is the primitive neuroectoder- 
mal tumor (PNET). 

The most common monodermal differentiated 
tumor is the epidermoid cyst which accounts 
for 1 % of all intrascrotal tumors and can arise 
at any age. They have a thin whitish wall and 
are filled with horny material arranged in a 
laminated layer (onionskin-like). 

The cyst is lined by an epidermis-like layer of 
squamous epithelium. Some authors regard 
the cyst as a teratoma only in cases when the 
surrounding testicular tissue presents IGCNU 
cells. Otherwise the cyst is considered to be a 
tumor-like lesion. 

If a non-germ cell tumor arises from a somatic 
tissue component, it is classified as teratoma 
with somatic type malignancy. Such malig- 
nancies become clinically important only if 
the somatic malignancy reaches a field of view 
by low magnification (4x objective). 
Sarcomas, in particular rhabdomyosarcoma, 
are the most common. But PNET tumors and 
squamous and adenocarcinomas have also 
been observed. Somatic type differentiation is 
seen in 4 % of patients with metastatic disease 
(Table 4.9). 


4.9 Tumors of More than One Histologic Type (Mixed Forms) 
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Table 4.9 Somatic type malignancies seen in testicular 
teratoma 


Rhabdomyosarcoma 


Chondrosarcoma 


Osteosarcoma 
PNET 
Adenocarcinoma 


Malignant Schwannoma 


Wilms tumor (Nephroblastoma) 


Neuroendocrine carcinoma 


Carcinoid 


Squamous carcinoma 


4.7.3 Genetics 


4.8 


4.9 


Teratomas are diploid in children and hypotri- 
ploid in adults. The only specific aberration is 
the iso-chromosome i(12p). 


Burned Out GCTs 


So-called extragonadal germ tumors arising 
isolated in mediastinum and pineal regions 
are, with few exceptions, true primaries. 
Primary retroperitoneal germ cell tumors 
should be considered metastases of a small 
occult viable or completely regressed (“burned 
out’) germ cell tumor located in the testis. In 
an autopsy series of metastasizing GCTs, 
burned out tumors represented approximately 
10 % of all cases. 

The testes involved can appear normal or 
show a circumscribed scar, which is also the 
most common histologic finding. Normal 
appearing or fibrotic areas show foci of atro- 
phic, hyalinized, or collapsed seminiferous 
tubules, which frequently (49 %) contain 
IGCNUs cells. Macrophages, plasma cells 
and/or calcification may be present (Figs. 4.35 
and 4.36). 


Tumors of More than One 
Histologic Type (Mixed 
Forms) 


These tumors are almost as frequent as pure 
seminomas. 
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4.9.1 Pathology called teratocarcinoma (Figs. 4.37, 4.38, 
4.39 and 4.40). 


e The gross aspect and the histology strongly 
depend on the amount of the single histologic 
components which are randomly mixed; nev- 
ertheless, certain combinations are signifi- 
cantly more frequent than others. 

e Embryonal carcinoma is the most frequent 
(80 %) single component, but teratoma and 
YST are also common. Seminoma is a com- 
ponent of about 15 % of all mixed TGCTs, 
preferentially combined with embryonal 
carcinoma. In the past, the combination of 
teratoma and embryonal carcinoma was 


Fig. 4.37 Gross appearance of a mixed germ cell tumor 
incorporating teratoma and embryonal carcinoma 
Fig.4.35 Gross features of burned out germ cell tumor (teratocarcinoma) 


Fig.4.36 Microscopic a ne ee ; Ñ 3 2 a. Se 
appearance of completely AAA AE T ROA ala Ee rae 
regressed (‘burned out’) germ (Re POLE D dips E j ? 4 
cell tumor showing necrotic Asie fis, OSB 

and calcified tubules 
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Fig.4.38 Microscopic 
features of a mixed germ cell 
tumor with teratoma and 
embryonal carcinoma 


Fig. 4.39 Microscopic 
features of a mixed germ cell 
tumor with embryonal 
carcinoma and seminoma 


4.9.2 Prognostic Factors ¢ The pathology report should therefore incor- 
porate a rough estimate of the relative amount 


e In NSGCTs, the invasion of lymph and/or as a percentage of tumor type present. 


blood vessels (pT2) is the most powerful pre- ¢ Teratoma and/or YST presence in the tumor 


dictor of relapse or retroperitoneal metastases. 
Vascular invasion is very frequent in embryo- 
nal carcinomas and in fact, when frequent in a 
mixed germ cell tumor negatively influence 
the prognosis. 


are markers of a favorable prognosis. 
With the exception of hematogenous metasta- 
sizing choriocarcinoma, all other NSGCTs 
primarily metastasize to the retroperitoneal 
lymph nodes (Tables 4.10 and 4.11). 
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Fig.4.40 Microscopic 
features of a mixed germ cell 
tumor with teratoma and 
seminoma 


Table 4.10 Prognostic factors in mixed NSGCTs 


Vascular/lymphatic invasion Unfavorable 

High amount (%) of embryonal Unfavorable 
carcinoma 

In absence of embryonal S-phase fraction 
carcinoma >29 % unfavorable 
Presence of yolk sac tumor Favorable 
Presence of teratoma Favorable 


Table 4.11 pTNM (2010) definitions on Testis cancer 
(after radical orchiectomy) 


Primary tumor 

pTX Primary tumor cannot be assessed 

pTO No evidence of primary tumor (e.g. histologic 
scar in testis) 

plis Intratubular germ cell neoplasia (carcinoma in 
situ) 

pT1 Tumor limited to th testis and epididymis 
without vascular/lymphatic invasion; tumor 
may invade into the tunica albuginea but not 
the tunica vaginalis. 

pT2 Tumor limited to the testis and epididymis with 
vascular/lymphatic invasion, or tumor 
extending through the tunica albuginea with 
involvement of the tunica vaginalis 

pT3 Tumor invades the spermatic cord with or 
without vascular/lymphatic invasion 

pT4 Tumor invades the scrotum with or without 


vascular/lymphatic invasion 
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Table 4.11 (continued) 


Regional lymph nodes (pN) 
pNX Regional lymph node cannot be assessed 


pNO No regional lymph node metastasis 

pN1 Metastasis with a lymph node mass 2 cm or 
less in greatest dimension and less than or 
equal to five nodes positive, none more than 
2 cm in greatest dimension 

pN2 Metastasis with a lymph node mass more than 
2 cm but not more than 5 cm in greatest 
dimension; or more than five nodes positive 

pN3 Metastasis with a lymph node mass more than 
5 cm in greatest dimension 

Distant metastasis (M) 

MO No distant metastastasis 

M1 Distant metastasis 

Mla _ Nonregional nodal or pulmonary metastasis 

Mlb Distant metastasis other than Mla 


4.10 Tumors of Sex Cord/Gonadal 


Stroma 


e These are very rare tumors which may 


account for 1.6-6 % 


of adult testicular 


tumors, are somewhat more frequent in chil- 
dren, and derive from Leydig, Sertoli, gran- 
ulosa, and theca cells. In the current WHO 


4.11 Benign and Malignant Leydig Cell Tumors 


(Table 4.1) classification pure forms with 
one cell type, mixed forms composed of two 
cell types, and incompletely differentiated 
tumors are listed. 


4.11 Benign and Malignant 


Leydig Cell Tumors 


e Leydig cell tumors (LCTs), represent 1-3 % 
of all testicular neoplasms, are the most fre- 
quent type in this category and represent 
4-9 % of all primary testis tumors in prepu- 
bertal males. 

e The age of the patients ranges 2-90 years. 
May be associated with cryptorchidism. About 
3 % of tumors are bilateral. In adults approxi- 
mately 10 % of LTCs are malignant, but in 
children the tumor is always benign. 


4.11.1 Pathology of Benign Tumors 

e LCTs are usually well-circumscribed, 
yellow-brownish tumors with a thin capsule. 
They can be lobulated by fibrous septa and 
show foci of necrosis or small hemorrhages 
(25 %). The average diameter in the large 
series was 2.6 cm and extension to the rete 
testis or spermatic cord was observed in 
10-15 % of cases. Tumor cells arranged in a 
solid formation with scanty fibrous stroma is 
the most common growth pattern (Figs. 4.41 
and 4.42) 

¢ The tumor cells are large and polygonal with 
abundant eosinophilic cytoplasm which 
occasionally can be granulated or vacuo- 
lated. Spindle cell differentiation is rare. In 
one-third of cases, the cytoplasm contains 
Reinke crystals and, in 15 %, lipochrome 
pigment. 

e The nuclei are usually perfectly round and 
contain a visible nucleolus. The mitotic activ- 
ity is, with some exceptions, generally low. In 
a few cases, a marked variation of size and 
shape occur. Trabecular or pseudotubular 
structures with prominent fibrous stroma and 
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psammoma-like calcification have been rarely 
observed. Confusion with lymphomas or plas- 
mocytomas is possible. The use of immuno- 
histochemistry can help. 

e Leydig cells typically react with «-inhibin, 
melan-A, calretinin, WT1 and vimentin. 
Cytokeratins and S100 are negative of focally 
positive. CD30, CD117, OCT4, and PLAP are 
negative. 

e A marked Leydig cell hyperplasia in atrophic 
testis of the Klinefelter syndrome can also 
easily be confused with LCT if the pathologist 
does not know the clinical history. However, 
true LCTs have been described in a Klinefelter 
testis. 

e Also, the tumors of the adrenogenital syn- 
drome may be mistaken as LCT. These are 
more common in adults and present with large 
polygonal eosinophilic cytoplasm arranged in 
nests, sheets and cord, embedded in a fibrous 
(keloid-like bands) or myxoid stroma. 
Calcification may be present. 

e Immunohistochemistry does not help to sepa- 
rate from LCTs, therefore, clinicopathological 
correlation is mandatory. 


4.11.2 Pathology of Malignant 
Tumors 


e The most reliable criterion of malignancy is 
the size of the tumor, usually greater than 
5 cm (average 4.7 cm versus 2.6 cm for benign 
tumors). There is no significant histologic dif- 
ference between benign and malignant Leydig 
cells, but atypical mitotic figures are more fre- 
quent and the mitotic index is significantly 
higher in malignant tumors. Also, ki67 prolif- 
eration index is higher in malignant tumors 
(mean 18.6 % vs 1.2 %). 

e Vascular invasion, infiltrative margins, and 
necrosis are also associated with malignancy, 
but are not reliable as a single criterion. 

e Metastatic LCTs commonly involve the retro- 
peritoneal lymph node (72 %). Blood-born 
metastases are located in the lung (43 %), the 
liver (38 %), and the bones (28 %). 
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Fig.4.41 Microscopic 
features of benign Leydig 
cell tumor 


4.11 Benign and Malignant Leydig Cell Tumors 


Fig.4.42 (a) Microscopic 
features of benign Leydig 
cell tumor with Reinke 
crystals. (b) Close view of 
Leydig cell tumor. (c) 
Cellular characteristics of 
Leydig cell tumor. (d) Slight 
nuclear atypia is present in 
this Leydig cell tumor 
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Fig.4.42 (continued) 
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4.11.3 Genetics of 45 years, the patients are as old as those 


with LTCs. SCTs are extremely rare in men 
e All metastasizing LCTs and one-third of younger than 20 years. 
benign ones are DNA aneuploidy, with gain of 
the X as the only chromosomal aberration. 
4.12.1 Pathology of Benign Tumors 


4.12 Benign and Malignant e The tumors are usually well circumscribed 
Sertoli Cell Tumors and a tan-gray, white, or yellow color. Necrotic 
areas are infrequent but hemorrhagic spots can 

e Sertoli cell tumors (SCTs) occur significantly be seen in some cases. 


less frequently than LTCs and account for * Size ranges 0.3-15 cm, but the average 
1 % of all testicular tumors. At an average age diameter is 3.6 cm. Histology varies from 


4.12 Benign and Malignant Sertoli Cell Tumors 


well-differentiated, easily recognizable 
Sertoli cells to less-differentiated forms which 
are recognized primarily through their typical 
arrangement in hollow or solid tubules. The 
cells grow in solid cords, trabeculae, or small 
nodules surrounded by a fibrous or hyaline 
stroma. Usually the cytoplasm is eosinophilic, 
but sometimes it contains large amount of lip- 
ids (lipid-rich variant) (Fig. 4.43 and 4.44). 

Exuberant sclerotic stroma is the morphologic 
hallmark of a distinct variant called sclerosing 


Sertoli cell tumor (Fig. 4.45). 


Fig.4.43 Microscopic 
features of benign Sertoli cell 
tumor with solid cords 
surrounded by a hyaline 
stroma (low power) 


Fig.4.44 (a) Microscopic 
features of benign Sertoli cell 
tumor with solid cords 
surrounded by a hyaline 
stroma (medium power). 
(b). Closed view of Sertoli 
cells. (c) Microscopic 
features of Sertoli tumor. 
(d) Sertoli cell with lipidic 
cytoplasm. (e) Large cell 
calcifying Sertoli cell tumor 
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SCTs need to be differentiated from Sertoli 
cell nodules frequently present in cryptor- 
chid but also in normal descended testes. 
The nodules consist of small aggregates of 
seminiferous tubules with a prominent, thick 
basement membrane and lined solely by 
Sertoli cells. 

Also adenomatoid tumors, extremely rare in 
the testis, can be mistaken for SCTs. The cells 
of adenomatoid tumors as well as Sertoli cells 
react positively with cytokeratin and vimentin 
antibodies. 
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Fig.4.44 (continued) 
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Fig.4.45 Microscopic 
features of sclerosing Sertoli 
cell tumor 


However, SCTs also react with a-inhibin (50 %), 
CD99, and S-100 (30 %), and adenomatoid 
tumors does not. SCT are negative with PLAP. 


4.12.2 Pathology of Malignant 


Tumors 


Malignant SCTs differ from their benign 
counterpart mainly in size, on average >5 cm. 
Necrosis and hemorrhage are also more fre- 
quent. Microscopically the cells show a 
marked nuclear atypia and high mitotic index. 
Lymphovascular invasion is common. 


4.12.3 Genetics 


Common gain of chromosome X and by loss 
of the entire or part of chromosome 2. 


4.13 Large Cell Calcifying Sertoli 


Cell Tumor (LCCST) 


Occur at any age in phenotypically normal men 
or associated with hormonal or genetic disor- 
ders like Peutz—Jeghers and Carney syndromes. 
Patients with benign LCCST are 17 years old 
on average (range 2—38 years), and those with 
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malignant counterpart are on average 39 years 
old (range 28-74 years). 


4.13.1 Pathology 


e Benign tumors are usually multifocal and 


bilateral in 28 % of cases, but malignant are 
solitary and unilateral. Benign tumors remain 
confined to the testis, malignant ones can 
extend to the neighboring organs. Benign 
LCCSTs are small (0.8-2.3 cm) whereas 
malignant ones tend to be larger (>4 cm) and 
can replace the entire testicular parenchyma. 
Foci of necrosis and hemorrhage are typical in 
malignant LCCSTs. 


¢ The color varies from gray to tan-white or yel- 


low; grossly apparent calcifications are identi- 
fied in benign and malignant tumors. 


e Large, irregularly shaped and confluent calci- 


fication, and even ossification, is the micro- 
scopic hallmark. Typical tumor cell have 
abundant eosinophilic cytoplasm and round 
nuclei more closely resembling the Leydig 
than the Sertoli cell. The cells are arranged in 
solid nests or cords embedded in a myxoma- 
tous stroma. 


e Malignant LCCSTs have a brisk mitotic activ- 


ity (4-14 mitoses/10 HPF). Metastases are 
regarded as an objective sign of malignancy. 


4.16 Thecoma-Fibroma Type Tumors 


Fig.4.46 Granulosa cell 
tumor, adult type 


4.14 Granulosa Cell Tumor 


of Adult Type 


Granulosa cell tumor of adult type is one of the 
rarest tumor arising in the testis. It ranges 
15-60 years. The morphology does not differ 
from those arising in the ovary. It ranges 0.8— 
13 cm in size and the color is yellow. The cut 
surface is lobulated with small cysts. 
Histologically the patterns are diffuse or 
microfollicular, with characteristic Call Exner 
bodies. 

The cells have scanty cytoplasm and the nuclei 
are all grooved like coffee beans. Gynecomastia 
is important symptom together with slow 
growing. Morphologic criteria of malignancy 
are unclear (Fig. 4.46). 


4.15 Granulosa Cell Tumor 


of Juvenile Type 


The juvenile type is the most common testicu- 
lar tumor in the first 6 months of life and 
accounts for 6 % of all prepubertal testicular 
tumors. The cut surface of the tumor is micro- 
cystic. Microscopically, the cysts are lined by 


cells resembling granulosa cells Among the 
cysts, tubules with proliferated Sertoli cells 
form bizarre structures. 


e The high mitotic count can erroneously sug- 


gest malignancy. It can be mistaken as YST 
which is tragic since the juvenile granulosa 
tumor is benign. Some cases are located in 
an intra-abdominal cryptorchid testis and 
20 % of children have ambiguous genital 
organs. Numerical aberrations of the XY 
chromosomes (mosaic 45X/46XY) or struc- 
tural anomalies of Y chromosome may be 
present. 


4.16 Thecoma-Fibroma Type 


Tumors 


e Rare benign tumor in men in their fourth to fifth 


decade. The tumors are firm, white, and well 
circumscribed with about 2 cm in diameter. 


e The spindle cells resemble cortical ovary with 


focal storiform growth pattern. 


e Usually are immunoreactive for steroid recep- 


tors (ER/PR), calretinin, inhibin, Melan-A, 
pan keratin, bcl-2, S100, CD34, muscle- 
specific actin and desmin (Fig. 4.47). 
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Fig.4.47 Fibroma-thecoma 
of the testes 


4.17 Mixed or Incompletely 


Differentiated 
(Undifferentiated) Gonadal 
Stromal Tumors 
Mixed tumors usually contain well- 
differentiated Leydig cells and less- 


differentiated Sertoli cells, but combinations 
with granulosa cells also occur. 

The incompletely differentiated cells consist 
of spindle or more epithelioid cells. Single 
cells can react with a-inhibin, but usually 
they are positive only for smooth muscle 
actin and S-100 protein. Large size is an 
important predictor of aggressive behaviour. 
Patient age ranges from 6 months to 60 years. 
Gynecomastia may be present in some cases. 
In childhood the tumors are benign, whereas 
some adult tumors metastasized to the retro- 
peritoneal lymph nodes and/or abdominal 
organs. 


4.18 Mixed Germ Cell/Sex Cord 


Stromal Tumor 


Two types of mixed tumors of germ and 
gonadal stroma cells. The most common is 
gonadoblastoma, that affects only dysgenetic 
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gonads. The other one, first observed in the 
ovary, is called ‘mixed germ cell sex cord- 
stromal tumor, unclassified’ and is not related 
to intersexuality. 


4.18.1 Gonadoblastoma 


e Gonadoblastoma arises more commonly in 


individuals who are phenotypically female 
(80 %) than in those who are phenotypically 
men. Most of these tumors are diagnosed in 
the first three decades of life (Figs. 4.48 and 
4.49). 


4.18.1.1 Pathology 
¢ The tumors have a yellow cut surface and in 


one-quarter of cases can be detected only 
microscopically, some replacing the entire 
testicular parenchyma. The histology is 
unique with small nests of seminoma and 
embryonal carcinoma cells, which are wreath- 
like, surrounded by Sertoli and granulosa 
cells. 


e Leydig cells may also be present. Immunohisto- 


chemically staining the germ cells with PLAP 
or vice versa of the stromal cells with o-inhibin 
confers on these formations a characteristic 
appearance. The center of the nests can contain 
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Fig.4.48 Gonadoblastoma 


Fig.4.49 Inhibin is positive 
in Gonadoblastoma 


hyaline nodules, which can calcify and give the 4.18.1.2 Genetics 

tumor a gritty consistency. e Gonadoblastoma arises only in intersex 
¢ Incase the tumor is not removed in time, the patients with a Y chromosome. 

germ cell component will overgrow the stro- ¢ Thehighestrisk for gonadoblastomais in patients 

mal cells and an overt seminoma or, rarely, a with gonadal dysgenesis (46XY,46X/46XY) 

NSGCT will develop. with intra-abdominal dysgenetic testes. 
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4.18.2 Germ Cell Sex Cord/Gonadal 
Stromal Tumor, Unclassified 


e This is the official name for mixed germ cell and 
gonadal stromal tumors which arise in geno- and 
phenotypically normal adult male individuals. 
Our knowledge is limited because of its rarity. 
The reported tumors presented as slow growing 
testicular masses of up to 7 cm in diameter. 

e The tumors are well-circumscribed white 
masses, which can totally replace the testicu- 
lar parenchyma. 

e The tumors consist of germ cells with clear 
cytoplasm, which are dissimilar from those of 
seminomas or embryonal carcinomas. These 
cells are arranged in small clusters surrounded 
by the predominant stromal component with 
a-inhibin-positive small, undifferentiated 
often spindled cells. Germ cells do not react 
with the classical seminoma markers PLAP, 
CD117, OCT4, SALL4 or podoplanin. 


4.19 Other Tumors of the Testis 
4.19.1 Carcinoid 


e Carcinoids arising in teratoma are classified as 
‘teratomas with somatic type malignancies’. 
In case remnants of a germ cell tumor cannot 
be detected, it should be diagnosed as a dis- 
tinct entity. Moreover, gut carcinoids can 
metastasize to the testis. 

e Carcinoid account for 0.2-1 % of all tumors of 
the testis. Patients’ ages ranged from 20 to 80 
years. Carcinoid syndrome is rare. 

e The tumors measure 0.5—13 cm and the colour 
is yellow to tan and the cut surface solid. 

¢ The typical carcinoid cells are arranged in islets 
of tumor cells surrounded by thin fibrous septa. 

e Tumor cells are immunoreactive for the classi- 
cal neuroendocrine markers chromogranin A, 
synaptophysin. CD56 is of limited value 
because of lack of specificity. 
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4.19.2 Nephroblastoma 


e Nephroblastoma (Wilms tumor) can arise in 
testicular teratomas or intrascrotally in hetero- 
topic renal anlage. Clinically they behave like 
kidney tumors. 


4.19.3 Lymphoma 
and Plasmacytoma 


e Lymphomas are the most frequent testicular 
tumors in men older then 50 years. Primary 
testicular lymphomas represents up to 5 % of 
testicular neoplasms or 1-2 % of all non- 
Hodgkin-lymphoma (NHLs). 

e Children, usually between the ages of 3 and 
10, are affected less frequently. Some are 
bilateral. The spread to the adjacent epi- 
didymis or spermatic cord is a common 
occurrence. 

e Plasmacytomas are even less common with a 
wide age range (26-89 years). 


4.19.3.1 Pathology 

e Lymphomas are bulky, fleshy, whitish-gray or 
pink colored tumors with yellow necrotic 
areas. In contrast to the quite similar semino- 
mas, lymphatic tumors infiltrate the adjacent 
epididymis (60 %) and/or spermatic cord 
(40 %). Plasmacytomas are not fleshy but can 
be soft and tan to tan-white with hemorrhagic 
areas. 

e Lymphoma and plasmocytoma cells spread 
intertubularly in the interstitium of the tes- 
ticular parenchyma. Some few seminiferous 
tubules are always more or less well preserved; 
others are invaded by the tumor cells. Diffuse 
sclerosis is a common finding (Figs. 4.50, 
4.51, 4.52 and 4.53) 

e More than 80 % of NHL belong to the diffuse 
large B cell type with or without sclerosis. 
Other types of the B lineage are follicular, 
mantle cell, and Burkitt type lymphomas. 


4.19 Other Tumors of the Testis 


Natural killer (NK)/T cell lymphomas which 
are typical for the facial area (‘nasal type’), 
MALT type or Hodgkin disease affecting the 
testis, have been reported. 

Testicular lymphomas can rarely be mis- 
taken for germ cell tumors. Nevertheless it 
happens that lymphomas are confused with 
spermatocytic seminomas, classic semino- 


Fig.4.50 Gross features of a lymphoma of the testes 


Fig.4.51 Microscopic 
appearance of a lymphoma of 
testes with preservation of 
tubules 
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mas, and even embryonal carcinomas. At 
immunohistochemistry, lymphoma are neg- 
ative for PLAP, and cytokeratins, but may 
be focally positive for OCT4. Anaplastic 
large cell lymphoma is likely to express 
CD30. 


4.19.4 Leukemia 


e Primary leukemia cases  (granulocytic/ 


myeloid sarcoma) of the testis are very rare. 
In children with acute leukemia, regardless 
whether myeloid or lymphocytic, the testis 
is more frequently affected; especially after 
therapy, one-third of relapses occur in the 
testis. 


e Extramedullary myeloid tumors (granulocytic 


sarcoma, chloroma) can also appear as a first 
clinical manifestation in the testis. Intertubular 
spread of the leukemia cells are not different 
from lymphoma. Common germ cell markers 
will be negative. 
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Fig.4.52 Microscopic 
appearance of a diffuse B cell 
lymphoma (high power) 


Fig.4.53 CD 20 positive 
lymphoma cells 


4.20 Other Rare Tumors primary tumors arising in the testis are 
reported sporadically in the medical litera- 

e Unusual tumors of the testis are always ture. Fibromas of the tunica albuginea and 
suspected to be secondary and not pri- hemangioma are the typical benign tumors 


mary. Nevertheless, cases of soft tissue in this location. 


4.21 


Testicular Metastases 


Fig. 4.54 Gross appearance of paratesticular embryonal 
rhabdomyosarcoma diagnosed in a 15 years old boy 


Fig.4.55 Microscopic 
features of paratesticular 
embryonal rhabdomyosar- 
coma (low power) 
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e Sporadically different kinds of  sarco- 
mas including rhabdomyosarcoma, osteo- 
and chondrosarcomas have been reported 
(Figs. 4.54, 4.55, 4.56 and 4.57). 

e Angiosarcoma can be primary or the conse- 
quence of radio-chemotherapy of GCTs. 


4.21 Testicular Metastases 

e It is rather surprising that men dying of wide- 
spread cancer only rarely have metastases in 
the testes. In post-mortem studies the fre- 
quency varies from 0.06 to 3.6 %. In orchidec- 
tomy specimens metastases are more frequent, 
however in the epididymis rather than in the 
testis. The highest frequencies (6 %) were 
shown in therapeutic orchidectomies in pros- 
tate cancer. 

e In 6-7 % of cases it presents as the initial 
evidence of disease as a palpable mass. 
Bilaterality occurs in 15-20 %. Other tumors 
which tend to metastasize to the testis are: 
lung carcinoma, melanoma, intestinal carci- 
nomas, Merkel cell tumor, and kidney cancer. 
Numerous case reports document, however, 
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Fig.4.56 Microscopic 


Mt ae A d 
features of paratesticular F jr 


embryonal rhabdomyosar- j qo i 
coma (high power) 


Fig. 4.57 Cells are 
immunoreactive for 
myogenin 


that any tumor can sporadically metastasize to Table 4.12 Metastatic tumors to the testis 


the testis. Prostate 35-60 % 
e Metastases appear as single or multiple nod- Melanoma 9-15 % 
ules. The microscopic spread is intertubular Lung 5-15 % 
as in lymphomas, but invasion of the tubules Kidney 4-9 % 
may be seen. Typical cancer cells are seen Stomach 4% 
Colon 4-9 % 


in the lumen of the blood vessels 
(Table 4.12). Other 1-10 % 


4.24 Tumors of Collecting Ducts and Rete Testis 


4.22 Tumors of the Paratesticular 


Region 


Several rare tumors may occur in the parates- 
ticular region. Main clinicopathologic features 
follow in the next sections of this chapter. 


4.23 Tumors of Ovarian 


(Miullerian) Epithelial Types 


The entire spectrum of ovarian epithelial 
tumors has also been described in the testis. 
They can originate from the appendix testis, 
which is a Miillerian rest, or from Miillerian 
metaplasia of the tunica vaginalis testis. 

They are rare and arise in adults with an aver- 
age age of 55 for the serous and 11-70 years 
for the mucinous types. Serous tumors are 
more frequent. 

Benign and borderline tumors are cystic; car- 
cinomas tend to be firm. Depending on the lin- 
ing epithelium, the cysts contain either a 
serous fluid or a gelatinous material. In serous 
tumors the epithelia form small papillae pro- 
truding in the lumen. 

Serous cystadenomas and cystadenocarcino- 
mas are lined by a columnar, frequently cili- 
ated epithelium which is bland in benign 
tumors and more atypical with a variable 
amount of mitotic figures in borderline lesions. 
Papillae and psammoma bodies are typical for 
serous differentiation. Invasion of the capsule 
could be a sign of malignancy. 

Mucinous cystadenomas are lined by columnar 
cells with basally situated nuclei. Borderline 
tumors and mucinous cystadenocarcinomas 
are lined by intestinal-type cells, which pro- 
duce large amounts of mucin. Extravasated 
mucin and dystrophic calcifications are further 
hallmarks of borderline or malignant cases. 
Rarities include endometrioid carcinoma, 
clear cell carcinoma, squamous carcinoma 
and Brenner tumors. 

Miillerian tumors are not easy to distinguish 
from mesothelioma of the testicular tunics. 
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e The epithelia of the serous tumors are immu- 


noreactive for CA 125, WT1+, and CD117, 
those of the mucinous tumors for CEA and 
cytokeratin 20. Mesothelia react with cyto- 
keratin antibodies but not with CEA and 
CD117. Other markers for mesothelioma 
include WT14+, calretinint+, CK7+, CK20-, 
LeuM1-. 


4.24 Tumors of Collecting Ducts 


and Rete Testis 


e The deep part of the rete testis—the tubuli 


recti-connect the two ends of the seminifer- 
ous tubule loops to the rete testis, whose chan- 
nels lead to the ductuli efferentes in the caput 
epididymis. 


e The channels are lined by ciliated columnar 


epithelium. The anatomy is the clue to the 
diagnosis of tumors of the collecting ducts— 
they must have an anatomic relationship to 
this small area. 


4.24.1 Adenoma 


e Rare cases of adenoma, cystadenoma, and 


papillary cystadenoma have been reported. 
Actually, only the location distinguishes rete 
adenomas from tumors of the epididymis or 
from a Sertoli cell tumor. Hyperplasia of rete 
testis encountered in cryptorchid testes and in 
other diseases can mimic an adenoma, the 
lesion, however, shows a clear continuity with 
the rete. 


4.24.2 Adenocarcinoma of Rete Testis 


Rete testis carcinoma is rare and aggressive. 
Age range is 17—91 years with a mean of 54 
years and a peak incidence around the 70s. 
Tumors are never bilateral. The prognosis is 
poor with an overall 5-year survival rate of 
12 %. 
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Fig.4.58 Histologic features 
of rete testis carcinoma 


e A significant prognostic factor is the size of 
the tumor; 75 % of patients with tumors <5 cm 
survive 5 years. 


4.24.2.1 Pathology 

e The diameter of the tumors ranges from 1 to 
12 cm; many are multifocal and/or extending to 
the tunica and to the spermatic cord. Two main 
types of adenocarcinoma of the rete testis can 
be distinguished grossly and microscopically. 

¢ The solid lesions tend to be firm and rubbery, 
usually show a whitish cut surface, and char- 
acteristically penetrate the testis and surround- 
ing structures. Cystic lesions recall papillary 
serous cystadenocarcinomas arising in the 
ovary and peritoneum, and they can also be 
multiloculated. 

¢ The morphologic criteria required for diagno- 
sis include: (i) involvement of testicular medi- 
astinum, (ii) transition from normal rete testis 
epithelium to neoplasia, (iii) intact parietal 
tunica vaginalis, and (iv) absence of any other 
primary tumor (Fig. 4.58). 


4.24.2.2 Immunohistochemistry 

e Immunohistochemistry is not specific for ade- 
nocarcinoma of rete testis but help excluding 
other tumors such mesothelioma or papillary 
serous carcinoma. 
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e Adenocarcinoma of the rete are diffusely posi- 


tive for cytokeratin, CD10 and EMA, and are 
negative for hCG, AFP, S100, Leu-M1, PLAP, 
or PSA. Malignant mesotheliomas are posi- 
tive for calretinin, Ck5/6, WT1, and negative 
for CEA, LeuM1, BerEP4. Serous carcinoma 
is positive for CA125 and WT1. 


4.25 Epithelial Tumors 


of the Epididymis 


4.25.1 Papillary Cystadenoma 


of the Epididymis 


e Papillary cystadenoma is a cystic tumor 


reaching the size of 5 cm in diameter. The 
cysts are lined by columnar cells with 
water-clear, glycogen-rich cytoplasm. The 
cells form papillae protruding in the lumen 
of the cysts filled with a colloid-like fluid 
(Fig. 4.59). 


e Affected men seek help because of sterility. 


The tumor is rather common (18 %) in men 
suffering from the Hippel—Lindau diseases, 
but it is extremely rare in sporadic cases. 
Mutations of VHL gene (3p25) in tumors can 
be seen in some cases. Immunohistochemistry 
is unnecessary in these tumors. 
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Fig.4.59 (a) Gross features 
of papillary cystadenoma 

of the epididymis. 

(b) Microscopic features of 
papillary cystadenoma of the 
epididymis 
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4.25.2 Adenocarcinoma nomas of the epididymis also have a tubulo- 

of the Epididymis papillary structure and clear cells like the 

adenomas. It is not associated to VHL. 

e Is one of the rarest malignancies and occur Immunohistochemistry shows cytokeratin+ and 
25-80 years ranging 1-15 cm. Adenocarci- EMA+. 
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Fig.4.60 Microscopic 
features of adenomatoid 
tumor 


4.25.3 Adenomatoid Tumor 


(Synonym: benign mesothelioma of the genital tract) 


Adenomatoid tumors are benign proliferations 
of mesothelial origin. Adenomatoid tumor 
accounts for 30 % of all paratesticular neo- 
plasms and is the second most common tumor 
after lipoma in this location. 

Most reported cases arise from the epididy- 
mis, but rare cases arise in the testicular tunica, 
spermatic cord, ejaculatory ducts, prostate, 
and suprarenal recess. Intratesticular localiza- 
tion is very rare. 

Adenomatoid tumors occur in both sexes and 
are also found in the ovary, uterus, and fallo- 
pian tubes of the female genital tract. It occurs 
in men with a wide range of ages, with a peak 
incidence between 20 and 50 years. 


4.25.3.1 Pathology 


Spherical tumors are markedly firm and 
whitish-yellow colored. The tumor size var- 
ies from a few millimeters up to 5 cm. The 
cuboidal tumor cells with intracytoplasmic 
vacuoles grow in solid cords or form pseudo- 
glandular structures which can be mistaken 
for hemangioma or even for a Sertoli cell 
tumor. 
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Like all mesothelia the tumor cells are immunore- 
active for all types of cytokeratin antibodies, cal- 
retinin, WT1, and vimentin. (Figs. 4.60 and 4.61) 


4.26 Mesothelioma of the Tunica 


Vaginalis Testis 


Mesothelioma derives from mesothelia, the 
cells that line the serous cavities. Irrespective of 
the primary location, there is a well-documented 
association with asbestos exposure and with 
exceptionally poor prognoses. Mesothelioma of 
the tunica vaginalis testis is an extremely rare 
tumor. 

The current WHO classification of the 
mesotheliomas of the tunic vaginalis testis 
distinguishes between benign and malignant 
types; the benign form is further subdivided 
into papillary and cystic types, respectively. 
Likewise, a clear distinction and prediction 
of the biological behavior are not always 
possible. 

Malignant mesothelioma of the tunica vagina- 
lis testis can arise at any age; the range of the 
reported cases was 7-87 years. A form of 
mesothelioma of uncertain malignant poten- 
tial has also been reported. 
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Fig.4.61 The cells are 
positive for anti-CK 
antibodies 


Fig.4.62 Microscopic 
aspect of epithelioid 
mesothelioma of the tunica 
vaginalis 


4.26.1 Pathology e Generally there are three types of mesoteheli- 
omas: the epithelial, the fibrous or sarcoma- 

e Most of the mesotheliomas of the tunica vagi- tous, and a mixture of these two types, the 
nalis present as a papillary exophytic in the biphasic type. In the tunica vaginalis the epi- 
lumen of a hydrocele sac growing tumor or thelial type accounts for 60 % and the biphasic 
shows only a more or less pronounced thick- type for 36 %, respectively. Sarcomatous 
ening of the tunica vaginalis with formation of mesothelioma is very rare (Figs. 4.62 and 


small nodules. 4.63). 
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Fig.4.63 Cells are positive 
for calretinin 


e Even so-called benign papillary mesothelio- 
mas show the invasion of the wall of the tunic 
in one-quarter of cases, and another fifth 
infiltrate to the testis. The only benign meso- 
thelioma is the cystic type, which consists of 
a multilocular cyst lined by mesothelia. 

e Benign reactive mesothelial proliferations 
in hydroceles may look histologically wor- 
risome and are one of the main differential 
diagnoses. Such proliferations are nonetheless 
circumscribed, never macroscopically visible, 
and always microscopically discovered in the 
wall of a resected hydrocele. 

e Mesotheliomas, on the other hand, are always 
macroscopically visible. As already men- 
tioned, epithelial mesotheliomas can also be 
mistaken for ovarian type cystadenomas or 
carcinomas, which, however, have another 
anatomic location and a different immunophe- 
notype. Malignant mesotheliomas are positive 
for calretinin, Ck5/6, WT1, and negative for 
CEA, LeuM1, BerEP4 (CD30). 


4.27 Melanotic Neuroectodermal 
Tumor of Infancy 


(Synonyms: congenital melanocarcinoma, retinal 
anlage tumor, pigmented congenital epulis, mela- 
notic progonoma) 
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Melanotic neuroectodermal tumor of infancy 
(MNTI) is a rare neoplasm. Most commonly, 
the lesion affects the maxilla of infants during 
the first year of life, but it may also occur in 
the mandible, skull, brain, epididymis, testis, 
and other rare locations 

The patients are young (range 4 months to 18 
years) 

The tumor is circumscribed and cream-colored 
with black spots and shows two cell types: 
small immature neuroblast-like cells and large 
columnar or cuboidal epithelial-like cells with 
or without melanin granules. Some cases 
metastasize to lymph nodes. CK, HMB45 and 
EMA are positive in pigmented cells. 


4.28 Desmoplastic Small Round 


Cell Tumor 


Desmoplastic small round cell tumor is a rare, 
primarily intra-abdominal tumor that has a poor 
outcome. Rare cases are located either in the 
tunica vaginalis or in the recess between the rete 
testis and epididymis. The tumor is firm and tan. 
Microscopically the tumor consists of the typ- 
ical ‘small round blue’ cells which means that 
they have a prominent round nucleus with 
finely dispersed chromatin and a small rim of 
cytoplasm. 
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Fig.4.64 Histologic features 
of leiomyoma of the 
spermatic cord 


Fig. 4.65 Gross appearance of lipoma of the spermatic 
cord 


> 


¢ Tumor cell nests are surrounded by desmoplas- Lipo and leiomyosarcomas are the malignant 


tic stroma. There is a distinctive immunopheno- 
type, specifically positive for keratin, vimentin, 
desmin, and neuron-specific enolase, as well as 
a characteristic chromosomal abnormality, the 
EWS/WT-1 fusion transcript t(11,22)(p13,q12). 


¢ The tumor metastasizes intra-abdominally and 


to the lung. 


4.29 Soft Tissue Tumors 


of the Spermatic Cord 


e Any type of soft tissue tumor can arise in the 


spermatic cord; nevertheless, they are rare. 
Lipomas, leiomyomas, hem- and lymphangio- 
mas as well as, less frequently, neurofibromas 
are benign tumors encountered in this region. 


counterpart affecting adult men (Figs. 4.64 
and 4.65). 

Of juvenile rhabdomyosarcomas, 25 % (aver- 
age age 6 years) arise in this location. The 
spindle cell type has a predilection for the 
paratesticular region (Fig. 4.66). 

Aggressive angiomyxoma is a rare, locally 
infiltrative tumor usually arising in the pelvic 
and perineal soft tissues of young women. 
Some cases involving scrotum, spermatic 
cord, inguinal region, and perineum of men 
have recently been described. 

Aggressive angiomyxoma has a high rate of 
local recurrence because of its infiltrative 
growth and anatomic location, making 
complete excision with wide margins difficult. 
Angiomyofibroblastoma is rarely observed. 
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Fig.4.66 Spindle cell 
type of juvenile 
rhabdomyosarcoma 


4.30 Tumor-Like Conditions 


e Pseudotumors or tumor-like proliferations and 
benign mimickers (non-neoplastic prolifera- 
tions) are rare in the testis and paratesticular 
structures (Table 4.13). 

e These lesions are a heterogeneous group rel- 
evant in terms of differential diagnosis and 
originate as vascular, inflammatory, idiopathic, 
cysts, ectopic tissues, embryonic remnants or 
hyperplastic lesions. 


4.30.1 Intratesticular Hemorrhage 


e Occurs spontaneously or in the context of anti- 
coagulation treatment and may occasionally 
simulate a tumor at ultrasound examination. 


4.30.2 Segmental Testicular 
Infarction 


e Clinically characterized by slight local pain 
unrelated to any acute episode and seems to be 
associated with systemic vasculitis with mor- 
phology of polyarteritis nodosa, giant cell 
vasculitis, or Wegener granulomatosis. 
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Other cases are seen in the context of a 
hematological disease (sickle cell anemia) or 
associated to unspecific perivascular fibrosis. 
Any of the phases of an infarction can be 
observed at microscopy, from acute (hemor- 
rhagic) to healing stage 


4.30.3 Organized Testicular Hematocele 


Like other vaginal hemorrhages are rarely 
confused with a neoplasia, but this can happen 
occasionally in long standing cases due to the 
fibrous thickening with cholesterol granuloma 
formation in the tunica vaginalis. 
Exceptionally, a true testicular neoplasia pres- 
ents clinically as hematocele. 


4.30.4 Inflammatory Lesions 


4.30.4.1 Non-specific Infectious 


Inflammatory Lesions 
Inflammatory tumor-like presentation that are 
frequently chronic processes evolving into a 
progressive fibrosis and result clinically or at 
ultrasound examination with a diagnosis of 
neoplasia. 


4.31 Meconium Periorchitis 


Table 4.13 Tumor-like lesions of testis and paratesticular 
structures 
Vascular lesions 
Intratesticular hemorrhage 
Segmental testicular infarction 
Organizad testicular hematocele 
Cholesterol granuloma of the tunica vaginalis 
Inflammatory and granulomatous lesions 
Non-specific infectious inflammatory lesions 
Specific infectious inflammatory lesions 
Non-infectious inflammatory lesions 
Idiopathic inflammatory lesions 
Idiopathic granulomatous orchitis 
Testicular malakoplakia 
Lymphocitic orchitis (Testicular pseudolymphoma) 
Rosai-Dorfman disease 
Testicular sarcoidosis 
Meconium periorchitis 
Sperm granuloma 
Sclerosing lipogranuloma 
Cysts 
Testicular cysts 
Albuginea cysts 
Parenchymal cysts (epidermoid cysts) 
Rete-testis cysts- Cystic displasia of the rete testis 
Epididymal cysts and Spermatoceles 
Spermatic cord cysts. 
Ectopic tissues 
Adrenal cortical rests 
Spleno-gonadal fusion 
Lipomatosis testis 
Testicular appendages 
Other lesions 


Fibrous pseudotumors (fibromatous periorchitis, 
nodular periorchitis) 


Amyloidosis 

Polyorchididm 

Sclerosing lipogranuloma 

Sertoli cell hyperplasia (Pick’s adenoma) 
Hamartomatous proliferation testicular feminization 
syndrome 

Interstitial cell hyperplasia 

Leydig cell hyperplasia 

Testicular “tumor” of the adrenogenital syndrome 
Hyperplasia of the rete testis (adenomatoid hyperplasia) 
Crbriform hyperpsia and atypical nuceli in the 
epididymis 

Mesotelial hyperplasia 

Vasitis/epididymitis nodosa 

Inflammatory pseudotumor 

Other 
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e Rarely a testicular, epididymal or vas deferens 
abscess may appear as a neoplasia. Very occa- 
sionally testicular neoplasia can clinically 
present as an acute inflammatory process. 


4.30.4.2 Specific Infectious 
Inflammatory Lesions 
e The entities of this group that with great- 
est frequency have been confused with neo- 
plasias are granulomatous diseases and were 
described in tuberculosis, brucellosis, syph- 
illis, fungal infections, and parasite diseases. 


4.30.4.3 Non-infectious (Idiopatic) 
Inflammatory Lesions 

e Idiopathic granulomatous orchitis, malako- 
plakia, a lesion that shows fusion of the pha- 
golysosomes with bacterial rests that produces 
the characteristic Michaelis-Gutman bodies in 
the macrophages cytoplasm (von Hansemann 
cells) and exceptionally, it may affect the 
epididymis only; Sarcoidosis in the testes 
is usually due to involvement in a systemic 
sarcoidosis 

e Lymphocitic orchitis or testicular pseudolym- 
phoma characterized by a lymphocytic and 
plasmocelular polyclonal reaction that can be 
confused with a lymphoma. 

e Rosai-Dorfman disease, that may appears as a 
testicular/paratesticular mass with an inflam- 
matory lesion comprising lymphocytes, plasma 
cells and sheets of pale staining histiocytes con- 
taining lymphocytes within their wide cyto- 
plasm. Histiocytes are CD68+, S100 +, CD1a-. 

e Rare cases of sclerosing igG4 have been 
described in this anatomic region. 


4.31 Meconium Periorchitis 

e This is an infrequent situation that can be pre- 
sented in the first months of life; most times 
there is a clinical history with obstetric prob- 
lem that has caused the passing of meconium 
towards the testicular surrounding structures. 

e The macroscopic appearance is a mixoid mate- 
rial with calcified pearls resulting from the cal- 
cification of squamous cells. The suspicion of 
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Fig.4.67 Microscopic view 
of sperm granuloma 


4.34.1 Epidermoid Cyst 


a neoplasia, although in this period of life it is 
very infrequent, it is consequence of the scro- 
tal mass with detectable calcifications at 
ultrasound. 


e It represents 1 % of the tumor masses of the 
testes and must be composed of mature squa- 
mous epithelium only. It is recommended to 
evaluate the specimen “in toto” to avoid any 
area of teratoma (especially among postpu- 
beral patients), or of intratubular germ cell 
neoplasia; Recent genetic studies have shown 


4.32 Sperm Granuloma 


e This granulomatous lesion with few giant 


cells is the consequence of extravasation of 
spermatozoa generally post-vasectomy. When 
it produces a tumor-like lesion, usually is in 


that there is not chromosome 12p abnormality, 
thus supporting its distinction from true 
teratoma. 


the deferent duct or the epididymis; occasion- 
ally shows cysts formation (Fig. 4.67). 
4.34.2 Tubular Ectasia of the Rete 
Testis 

4.33 Sclerosing Lipogranuloma 

e Usually related to obstruction is generally 
located at the mediastinum testes and bilateral 
and histologically different to cystic dysplasia 
of the rete testis, a congenital lesion with com- 
plete testicular parenchyma substitution. 


e Injection of lipids resulted in granulomatous 
lesion in the scrotum (see also page 427, 
Chap. 5), spermatic cord or the epididymis. 


4.34 Cysts 

4.34.3 Epididymal Cysts 
e Most cysts with a tumor-like presentation are and Spermatoceles 
paratesticular s, but may occasionally occur in 
the testicle where can be confused with a 
neoplasia. Most frequently occur in the tunica 


albuginea or testicular parenchyma. 


e Relatively frequent and the majority are in 
relation to the inflammatory processes. The 
differential diagnosis with other entities are 
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Cyst of 2,2 cm 


Fig.4.68 Gross and microscopic features of an epididimal cyst 


related to its size and similarities to the other ¢ It is made up of mature adrenal cortical tissue 
cystic formations (Fig. 4.68). of about 5 mm in diameter surrounded by a 
connective band. 


4.34.4 Spermatic Cord Cysts 
4.35.2 Splenic-Gonadal Fusion 
e The majority of these cysts do not cause any 
diagnostic difficulties, but occasionally the œ Is the fusion of spleen and gonad, it is more 


epidermoid cyst can simulate a neoplasia. frequent on the left side. Morphologically, the 
These cysts can be unilocular or multilocular ectopic splenic tissue can be in close relation 
and those of multilocular appearance must be to the head of the epididymis or the upper pole 
distinguished from the exceptional cystadeno- of the testis. 


mas of probably miillerian origin. 


4.35.3 Lipomatosis Testis 
4.35 Ectopic Tissues 


e Is a rare condition seen in Cowden disease 


4.35.1 Ectopic Adrenocortical Tissue defined by multiple hamartomatous growths 
anda high risk of cancer development. The syn- 
e Relatively frequent in tunica albuginea, rete tes- drome is inherited as an autosomal dominant. 


tis, epididymis and spermatic cord, and occa- The PTEN/MMAC1/TEP1 tumor suppressor 
sionally reaches the size to be symptomatic. gene on chromosome 10q23.3 contains a 
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germ line mutation. Microscopically, multiple 
foci of mature fat tissue occupy the testicular 
interstitium. 


4.36 Testicular Appendages 


e There are five testicular appendages but 
for the purpose of the surgical pathologist, 
only three are of interest (Appendix testis or 
hydatid of Morgagni, Appendix epididymis, 
Paradidymis or organ of Giraldes). 

e In rare cases of large-sized cysts, they may 
present as a paratesticular mass. Rarely, ecto- 
pic epididymal tissue may be seen in testicular 
appendages. 


4.37 Other Tumor-Like Lesions 
4.37.1 Fibrous Pseudotumor 


(Synonyms: chronic periorchitis, Fibromatous peri- 

orchitis, Nodular periorchitis, Fibrous proliferation 

of the tunica, Nonspecific paratesticular fibrosis, 

Granulomatous periorchitis, Nodular fibrous pseu- 

dotumor, Fibrous pseudotumor, Inflammatory 

pseudotumor, Fibroma, or Reactive periorchitis) 

e This name refers to a fibrosis phenomenon 
with hipocellular hyalinized collagen present- 
ing as nodular (single or multiple) or diffuse 
lesion of the testicular tunics. 

e Sometimes a nodule can be free (scrotal 
mouse). Some cases have previous history 
of trauma or infection, and on occasion, an 
inflammatory component can be observed 
and granulation tissue suggesting the pos- 
sibility that there might be the healing of an 
inflammatory pseudotumor. 


4.37.2 Amyloidosis 


e Jt is usually bilateral and present in a patient 
with a prior history of amyloidosis but rarely it 
is a primary form that simulates a testicular 
tumor. 
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4.37.3 Polyorchidism 


e Supernumerary testes is a rare condition, easy 
to recognize, but on occasions can simulate a 
tumor-like condition. 


4.37.4 Sertoli Cell Hyperplasia 


e Non-encapsulated nodules of Sertoli cells can 
be found, especially known in cryptorchid tes- 
tes as Pick’s adenomas. Because of their 
appearance these should be distinguished 
from the actual Sertoli cell tumors which gen- 
erally are larger and sometimes there are areas 
that mimic Call-Exner bodies 


4.37.5 Leydig Cell Hyperplasia 


e Is seen in testicles with marked tubular atro- 
phy, such as in the Klinefelter syndrome, but it 
is also possible to see Leydig cell nodules that 
must be distinguished from the Leydig cell 
tumors. The interstitial growth without expan- 
sive pattern favors hyperplasia. 

e Nodules of eosinophilic cells appearing to 
be Leydig cells are found in the patients with 
adrenogenital syndrome and Nelson’s syn- 
drome are usually bilateral and of a large size 
with cellular pleomorphism and pigmentation. 


4.37.6 Hyperplasia of the Rete Testis 


(Synonym: adenomatous hyperplasia) 

¢ The normal rete testis epithelium is flat, but in 
some cases with estrogen effect (therapy or 
hepatic dysfunction, other) can acquire a 
columnar appearance and rarely a micropapil- 
lary growth of bland cells can be observed. In 
some cases there are intracytoplasmic hyaline 
eosinophilic globules that should not be mis- 
taken as yolk sac tumor. 

e Smooth muscle hyperplasia of the rete testis 
and other testicular adnexa is a rare idio- 
pathic tumor-like condition observed in men 
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46-80 years old forming an intrascrotal pal- 
pable mass from millimeter to several 
centimeters. 


4.37.7 Cribriform Hyperplasia 


and Atypical Nuclei 
in the Epididymis 


The normal epididymis, which usually has a 
simple columnar epithelium, may display a crib- 
riform epithelial pattern focal or rarely exten- 
sive, thus suggesting a hyperplastic process. 
Enlarged and atypical nuclei may also occur 
in the efferent ductuli, ductos epididymis, and 
vas deferens. 


4.37.8 Reactive Mesothelial 


Hyperplasia 


Is the most important benign mimicker of the 
testicular tunics, and is seen in reactive situa- 
tions as hydrocele or hernia. The mesothelial 
proliferation has an epithelial appearance 
occasionally with tubular appearance with 
retraction artifact, and rarely showing spindle 
cell features. 

In the differential diagnosis with mesothelioma 
the bland nuclear features, lack stromal inva- 
sion and the associated inflammatory/reactive 
background is useful. WT1 immunoreactivity 
confirms the mesothelial nature of the lesion. 


4.37.9 Vasitis/Epididymitis Nodosa 


Ductular proliferation with a microglandular 
appearance mild nuclear atipia and perineu- 
ral growth or benign vascular invasion, gen- 
erally after vasectomy or trauma that may be 
clinically mistaken for malignancy. 

The coincidence with microscopic sperm 
granulomas and inflammatory reaction can 
help in the correct diagnosis. An epididy- 
mal lesion with similar histology may 
occur. 


367 


4.37.10 Proliferative Funiculitis 


(Synonyms: inflammatory myofibroblastic 
tumor, pseudosarcomatous myofibroblastic 
proliferation, inflammatory pseudotumr) 

¢ The inflammation of the spermatic cord usu- 
ally is the result of the extension of a vasitis, 
but the soft tissues of the spermatic cord are 
the most common site in the male genital tract 
of the Inflammatory pseudotumor. 

e The lesion is ill defined, mixoid and white- 
grey color with a moderate cellular prolifera- 
tion with a loose collagen fibers and irregular 
inflammatory cells infiltration, exceptionally 
including mast cells. 

¢ Jn some cases a prominent spindle cell prolif- 
eration mimics a sarcoma (pseudosarcoma- 
tous myofobroblastic proliferation) but the 
finding of no atypical mitosis, variable mitotic 
index, the capillary pattern and the presence of 
inflammatory cells is against the diagnosis of 
sarcoma. Immunohistochemistry may be 
helpful in differential diagnosis. Inflammatory 
pseudotumor may be seen also in epididymis 
or rete testis. 


4.37.11 Embryonic Remnants 


e Rare embryonic remnants such as the pres- 
ence of seminiferous tubules within the tunica 
albuginea; Leydig cells in rete testis, albu- 
ginea, spermatic cord, or within sclerotic 
tubules; prostate gland in the epididymis and 
muscular rete testis hypertrophy can mimics a 
neoplasia. 
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5.1 Basic Anatomy 
and Histology 


5.1.1 Penis 


e Penile anatomical regions are glans, foreskin, 
and shaft. Glans is distal, formed by corpus 
spongiosum covered by squamous mucosa. 
Distal urethra opens up into meatus, a ven- 
trally located slit-like orifice in glans. 

e Glans corona separates glans from coronal 
sulcus. Coronal sulcus is cul-de-sac between 
glans and foreskin. Frenulum connects fore- 
skin to ventral portion of glans corona. 
Foreskin covers glans and presents mucosal 
(inner) and cutaneous (outer) surface. 

e Penile root anchors penis to perineal mem- 
brane and pubic arc. Penile shaft is composed 
mainly by ventral column of corpus spongio- 
sum and two dorsal columns of corpora 
cavernosa. 

e Glans, coronal sulcus, and inner foreskin are 
covered by nonkeratinized squamous epithe- 
lium overlying loose lamina propria. 

e Penile erectile tissues comprising two corpora 
cavernosa and corpus spengiosum surround- 
ing penile urethra form body of penile shaft. 

e Irregular vascular spaces with intermingling 
elastic connective tissue form penile erectile 
tissues. Vascular spaces of corpus spongiosum 
are more widely spaced and irregular when 
compared with corpus cavernosum. 

e Corpus spongiosum is also covered by tunica 
albuginea. Tunica albuginea composed of 
dense connective tissue encompasses both 
corpus cavernosus and separates them from 
corpus spongiosum. 

e Outer foreskin and shaft are covered by skin. 
Bundles of dartos muscle extend underneath 
dermis throughout shaft and foreskin. 


5.1.2 Scrotum 


e Contains the testes and the lower parts of the 
spermatic cords. Consists of skin, the dartos 
muscle, and external spermatic, cremasteric, 
and internal spermatic fasciae. The internal 
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fascia is loosely attached to the parietal layer 
of the tunica vaginalis. 

The scrotum is divided into right and left 
halves by a cutaneous raphe which continues 
ventrally to the inferior penile surface and 
dorsally along the midline of the perineum to 
the anus. A median raphe of fibrovascular 
connective tissue separates the two halves. 

Its blood supply derives from the external and 
internal pudendal arteries. Additional blood 
comes from the cremasteric and testicular 
arteries that traverse the spermatic cords. 
Lymphatic drainage is to the superficial ingui- 
nal nodes. 

The epidermis covers the dermis. The deepest 
layer of the dermis merges with the smooth 
muscle bundles of the dartos tunic. There is no 
subcutaneous adipose tissue layer, but scat- 
tered fat cells are usually present. The dermis 
contains sebaceous and eccrine, apocrine 
glands, and hair follicles. 


5.2 Carcinoma of the Penis 


5.2.1 Overview 


Squamous cell carcinoma represents most 
common malignant tumor of penis. 
Keratinocytic differentiation is characteristic. 
Most penile squamous cell carcinomas origi- 
nate from squamous mucosal surface of distal 
penis (glans, coronal sulcus, and foreskin). 
Glans is most common affected site followed 
by inner foreskin and coronal sulcus. 
Squamous cell carcinoma of penile shaft is 
exceedingly rare. 

Major risk factors for penile cancer are phi- 
mosis and human papillomavirus (HPV) 
infection (especially by high-risk HPV). 
History of genital warts, poor hygiene, and 
smoking is common. Treatment with ultravio- 
let A (PUVA) therapy is a recently recognized 
factor. 

Thirty to forty percent of all squamous cell 
carcinomas are HPV-related. High-risk HPV 
predominates, and HPV16 is most common 
genotype encountered. HPV 18 is second most 
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common genotype. Other reported genotypes 
include 45, 52, and 74. Low-risk HPV (geno- 
types 6 and 11) infection is uncommon. 

Most frequent in sixth to seventh decades of 
life. There is wide range of geographical vari- 
ation with low incidence in USA and Europe 
and high incidence in South America, Asia, 
and Africa. 

Squamous cell carcinoma of the penis repre- 
sents approximately 0.5 % of all cancers 
among men in the United States and other 
developed countries. Only one-half of patients 
survive beyond 5 years. 

Ulceration may be present but urinary obstruc- 
tion secondary to urethral tumoral extension is 
uncommon. About 50 % of penile carcinomas 
affect multiple anatomic compartments and 
frequently present as painless tumoral mass. 
Patterns of growth include superficial spread- 
ing, vertical growth, verruciform, and mul- 
ticentric, but mixed forms of growth are 
common. 

Superficial spread includes intermediate risk 
cases with horizontal or superficial extension 
involving one or more anatomical compart- 
ments. The in situ component, usually exten- 
sive, shows invasion confined to lamina 
propria. 

Vertical growth is common in deeply infiltra- 
tive tumors with frank invasion of corpus 
spongiosum or corpus cavernosum. Vertical 
growth tumors show poor outcome and higher 
rate of nodal involvement. 

Verruciform tumors may reach large sizes but 
tend to be a localized, low metastatic rate and 
characteristically exophytic, cauliflower-like 
tumor mass, usually invading only superficial 
anatomical levels. 

Multicentric tumors with presence of two or 
more independent foci of squamous cell carci- 
noma are also seen. Each foci should be sepa- 
rately evaluated and reported 

Mixed patterns with combinations of any of 
patterns of growth may be seen. 

There is striking correlation of HPV presence 
and tumor histologic classification. Basaloid 
and warty (condylomatous) squamous cell 
carcinoma are HPV related in most cases. 
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HPV incidence is low in squamous cell carci- 
noma, usual type, sarcomatoid, and papillary 
squamous cell carcinoma. Verrucous, pseudo- 
hyperplastic, and cuniculatum squamous cell 
carcinoma are typically HPV negative tumors. 
Lichen sclerosus and other chronic inflamma- 
tory conditions are common in these variants 
of carcinoma. 

Although the diagnosis and classification of 
penile tumors is straightforward in most cases, 
a few entities are problematic, especially to 
pathologists from countries in which penile 
cancer is rarely encountered. 


Pathologic Prognostic Parameters 


Over 50 % of the invasive penile squamous cell 
carcinoma cases are associated with HPV, using 
pl6 (INK4a) as a surrogate marker of HPV 
infection. These patients had a statistically sig- 
nificant survival advantage, independent of 
other prognostic factors. The prognosis in high 
grade cases lacking p16 (INK4a) is worse. 
Tumor extension follows local invasion of 
penile levels with extension to adjacent tis- 
sues, scrotum, perineum, prostate and metas- 
tasis to inguinal superficial and deep nodes. 
Metastases to pelvic lymph nodes also occur 
and when present, this is an adverse prognos- 
tic marker, with a 3-year overall survival rate 
of approximately 12 % (Tables 5.1 and 5.2). 
Systemic dissemination (nonregional lymph 
nodes) presents in up to 30 % of patients in high- 
risk regions. Liver is most common site of meta- 
static dissemination followed by lungs, heart, and 
rarely bone involvement (Tables 5.3 and 5.4). 
Lymphatic or vascular invasion, primary 
tumor expression of p53, number of meta- 
static inguinal lymph nodes and lymph node 
density are predictors of pathologic pelvic 
lymph node involvement. 


Table 5.1 Prognostic factors for squamous carcinoma of 
the penis 


Grade 3 
Perineural invasion 


Invasion of corpora cavernosa 


Tumor depth or thickness greater than 10 mm 


Sarcomatoid and basaloid subtypes 


Vertical growth pattern 
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Table 5.2 Prognostic index score to predict regional 


nodal involvement and mortality 


Histologic grade 

Grade 1 1 point 
Grade 2 2 point 
Grade 3 3 point 
Level of infiltration 

Level 1 (lamina propria) 1 point 
Level 2 (corpus spongiosum-Dartos) 2 point 
Level 3 (corpus cavernosum-preputial skin) 3 point 
Perineural invasion 

Absent 0 point 
Present 1 point 


Modified from Chaux et al. 


It is represented by number 2-7. Score 2-3:0 % node+, 
6 % dead of disease. Score 4 20 % Node +, 9 % mostality. 
Score 5 50 % node+, 30 % mortality. Score 6 66 % node 


+, 30 % mortality. Score 7 79 % node +, 49 % mortality 


Table 5.3 TNM staging system for penile carcinoma 


(2010) 


Primary tumor (T) 

Tx Primary tumor cannot be assessed 

TO No evidence of primary tumor 

Tis Carcinoma in situ 

Ta Verrucous carcinoma 

Tla Tumor invades subepithelial connective tissue. No 
lymphovascular invasion. No poorly differentiated (No 
grade 3—4) 

T1b Tumor invades subepithelial connective tissue with 
lymphovascular invasion or is poorly differentiated 

T2 Tumor invades corpus spongiosum or cavernosum 
T3 Tumor invades urethra 


T4 Tumor invades other adjacent structures (perineum, 
scrotum, psotate) 

Pathologic stage (based upon biopsy or surgical 
excision) (pN) 

pNX Regional lymph node cannot be assessed 

pNO No regional lymph node metastasis 

pN1 Metastasis in a single inguinal lymph node 

pN2 Metastasis in multiple or bilateral lymph nodes 


pN3 Extranodal extension of lymph node metastasis or 
pelvic lymph nodes unilateral or bilateral 


Distant metastasis (M) 
MO No distant metastasis 


M1 Distant metastasis (lymph node metastasis outside 
of the true pelvis in addition to visceral or bone sites) 
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Table 5.4 Pathologic stages/prognostic groups of penile 


carcinomas 
Group T N M 
Stage 0 Tis, Ta NO MO 
Stage I Tla NO MO 
Stage II T1b, T2, T3 NO MO 
Stage Ila T1-3 Nl MO 
Stage IIIb T1-3 N2 MO 
Stage IV T4 Any N MO 
Any T N3 MO 
Any T Any N M1 


5.2.2 Preneoplastic and Other 


Intraepithelial Lesions 


5.2.2.1 Penile Intraepithelial Neoplasia 


Penile intraepithelial neoplasia (PeIN) is con- 
sidered intraepithelial lesion of invasive squa- 
mous cell carcinoma (synonyms: Erythroplasia 
of Queyrat, Bowen disease, squamous cell 
carcinoma in situ, squamous intraepithelial 
lesion (SIL)) (Table 5.5). 

PeIN may present as uni- or multifocal, flat to 
slightly elevated hyperkeratotic, sharp, or ill- 
defined borders or even papillary lesions. 
Clinically seen as moist, white, erythematous, 
dark brown or black macules, papules, or 
plaques. 

Real incidence is unknown, but most are asso- 
ciated with invasive squamous cell carcinoma, 
differentiated PeIN (65 %) and undifferenti- 
ated PeIN (35 %). Most cases present in fifth 
and sixth decades. 


Table 5.5 Types of penile intraepithelial neoplasia 
(PeIN) 


Differentiated 
Undifferentiated 


Warty 
Warty-Basaloid 
Basaloid 

Other 


Mixed differentiated-undifferentiated 


5.2 Carcinoma of the Penis 


Differentiated or simplex PeIN is unrelated 
to HPV. Lichen sclerosus may be implicated 
in pathogenesis of differentiated PeIN. 
Frequently affects foreskin. 

Warty, warty/basaloid, and basaloid (undiffer- 
entiated) PeIN are HPV-related, with frequent 
HPV16 genotype. Usually affects glans, 
perimeatal region. Usually not associated with 
lichen sclerosus. Patients may have history of 
condyloma or genital warts (Figs. 5.1, 5.2, 
5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9 and 5.10). 
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with abundant eosinophilic cytoplasm). 
Parakeratosis is frequent on the surface. 
Absence of koilocytosis. 

Atypical basal cells with hyperchromatic nuclei. 
Occasionally, keratin pearl formation (in deep 
rete ridges). Prominent intercellular bridges 
(spongiosis and sometimes acantholysis). 
Lichen sclerosus, chronic scarring, or other 
inflammatory dermatosis usually seen in adja- 
cent epithelium. 

Preferential association with HPV-unrelated 


variants of invasive squamous cell carcinoma. 
Squamous hyperplasia or lichen simplex 
chronicus may enter differential diagnosis. 


Pathology 
Differentiated or Simplex PeIN e 
¢ Thickened acanthotic epithelium with elon- 


gated and anastomosing rete ridges. Subtle 
abnormal maturation (enlarged keratinocytes 


Basilar atypia and abnormal maturation are 
not seen in reactive conditions. 


Fig.5.1 Differentiated-PeIN. Low (left) and high (right) power view with koilocytosis 
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Fig.5.2 High grade-PeIN 
(upper) with koilocytosis 
(lower) 


Basaloid PeIN 


Epithelium replaced by monotonous popu- 
lation of small immature cells with high 
nuclear/cytoplasmic ratio. Mitotic figures are 
numerous. 


Warty PeIN 


Epithelium replaced by pleomorphic cells 
with koilocytic changes including multinucle- 
ation, nuclei with irregular contours, perinu- 
clear halo, and dyskeratosis. Undulating or 
spiky surface with atypical parakeratosis. 
Frequent mitoses. 


Mixed PeIN (Warty/Basaloid) 


Combined features of basaloid and warty 
types of PeIN. Warty/basaloid PeIN is usually 
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seen adjacent to HPV-related variants of inva- 
sive squamous cell carcinoma (basaloid and 
warty) 

Lower part of epithelium is replaced by small, 
basaloid cells, with high nuclear/cytoplasmic 
ratio. Upper portion shows features of warty 
PeIN. 

Differential diagnosis includes condyloma 
acuminatum. Koilocytosis is restricted to 
upper epithelium, there is absence of nuclear 
pleomorphism, and mitoses are scant and con- 
fined to lower epithelium. Bowenoid papulo- 
sis may be indistinguishable from warty/ 
basaloid PeIN on histology alone. Clinical 
correlation is essential. 
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Fig.5.3 Mixed-basaloid- 
PeIN. Low (upper) and high 
(lower) power view 


5.2.2.2 Bowenoid Papulosis 

e HPV-related multifocal papular condition 
typically seen in anogenital region in young 
adults. May be pruritic, painful or asymp- 


lesions evolves to invasive squamous cell 
carcinoma. 

Pathology 

e Proliferation of atypical basaloid cells that 


tomatic. Usually transmitted via sexual con- 
tact. Related to high-risk HPV, especially 
HPV 16. Other HPV types have also been 
implicated. 

Lesions are often small, brown, or red-colored 
and exhibit histologic spectrum of changes 
from dysplasia to in situ carcinoma. Usually 
affect skin of shaft and surface may be verru- 
ciform. May also affect epithelium of glans, 
coronal sulcus or foreskin. Spontaneous 
regression has been reported, but minority of 


may be scattered throughout epidermis, often 
with preserved maturation. Koilocytic-like 
changes are also seen. 

Atypia ranges from scattered atypical cells of 
low-grade dysplasia to full thickness atypia of 
the squamous epithelium. Most lesions are 
indistinguishable from squamous cell carci- 
noma in situ. Variable increased pigmentation 
of basal layer. 

Differential diagnosis with squamous cell car- 
cinoma in situ requires clinical correlation. 
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Fig.5.4 Mixed-basaloid- 
PeIN. p16 (upper) and p53 
(lower) 
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Fig.5.6 Basaloid-PeIN 
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Fig.5.7 Verrucous- 
PeIN. The lesion was 
adjacent to a verrucous 
carcinoma 


Fig.5.8 This verrucous 
lesion was adjacent to a 


papillary carcinoma (left). 


Lichen sclerosus is also 
present (upper-right) 
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5.2 Carcinoma of the Penis 


Fig.5.9 Warthy- 
PeIN. Lesion at low 
power (Inset) 


Fig.5.10 High grade 
PeIN (Bowen-disease, 
carcinoma in situ) 


5.2.2.3 Squamous Hyperplasia 


Most common epithelial change associated 
with penile cancer. Almost all keratinizing 
squamous cell carcinoma have associated 
squamous hyperplasia. There is thickening of 
mucosal squamous epithelium without cyto- 
logic atypia. It seems to be a reactive condition 
rather than specific entity. May be associated 
with reactive inflammatory conditions. 

Clinically, it may be difficult to distinguish 
from PeIN. Micaceous balanitis and penile 
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horn are clinically florid forms of squamous 
hyperplasia with prominent hyperkeratosis. 
Usually found in continuity or slightly distant 
from in situ or invasive carcinoma. Maybe 
precursor lesion of HPV-unrelated squamous 
cell carcinoma. 

The differential diagnosis of squamous hyper- 
plasia from differentiated PeIN or from 
extremely low-grade invasive neoplasms (e.g., 
pseudohyperplastic and verrucous carcino- 
mas) may be particularly difficult. 
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Pathology 


Whitish areas with irregular borders with 
acanthosis with orthokeratotic and minimal to 
absent parakeratosis with normal epithelial 
maturation. Chronic inflammation may be 
present. There is absence of cytologic atypia, 
koilocytosis, and intraepithelial keratin pearls. 
Frequently associated with differentiated 
PeIN and with lichen sclerosus in some cases. 
Usually found in association with usual, papil- 
lary, and verrucous squamous cell carcinoma 
(HPV-unrelated variants). Rarely present 
adjacent to condylomatous (warty) or basaloid 
squamous cell carcinoma. 


Histological Subtypes 


Flat is the most common subtype. There is 
non-atypical acanthosis, hyperkeratosis with 
orthokeratosis, and linear interface between 
basal layer and stroma. 

Mixed form is the second most common type. 
There is presence of mixed areas of flat and 
papillary squamous hyperplasia. 
Pseudoepitheliomatous hyperplasia is an 
uncommon pattern. There is acanthosis, 
downward elongated proliferation of rete 
ridges that appear detached from epithelium. 
Regular epithelial nests with peripheral pali- 
sading and stromal reaction are not prominent. 
Some cases are associated to papillary squa- 
mous hyperplasia. 

Papillary, represents minority of cases with 
serrated appearance on low-power view and 
jagged interface with underlying stroma. 
There is non-atypical acanthosis with short 
hyperkeratotic papillae. 

Verrucous pattern presents adjacent to verru- 
cous carcinoma with marked acanthosis with 
no atypia, hyperkeratosis with hypergranulo- 
sis, and slight papillomatosis. 

Differential diagnosis of squamous hyperpla- 
sia includes differentiated PeIN that shows 
aberrant keratinization with cytologic basal 
atypia. 

Warty/basaloid PeIN with cytologic atypia 
with loss of squamous maturation and monot- 
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onous population of small cells with scant 
cytoplasm throughout epithelium in basaloid 
PeIN. Detection of HPV in high proportion of 
cases and immunohistochemical overexpres- 
sion of p16 is the rule. 

e Pseudohyperplastic squamous cell carcinoma 
simulating pseudoepitheliomatous hyperplasia 
in which there is prominent stromal reaction 
and mass forming clinically. 

e Verruciform xanthoma, an exophytic lesion with 
acanthosis, hyperkeratosis, and “xanthoma” 
cells (foamy histocytes) in lamina propria. 

e Warty, papillary, and verrucous carcinomas 
show evidence of destructive stromal inva- 
sion. Diagnosis may be difficult in small biop- 
sies (Figs. 5.11, 5.12, 5.13 and 5.14). 


5.2.2.4 Lichen Sclerosus et Atrophicus 
(Balanitis Xerotica Obliterans) 

e Affect inner aspect of foreskin, glans, and 
perimeatal region, and may be focally 
hyperkeratotic. About 9 % of patients will 
develop penile squamous cell carcinoma, 
usual type. 

e Well-established lesions appear as white-gray, 
atrophic, and geographic with frequent ero- 
sion or ulceration. Early lesions appear as pink 
macules that become papules. It is a chronic 
process of unknown pathogenesis that tends to 
be broad and multifocal, and affect epithelium 
and superficial dermis/lamina propria. 

Pathology 

e Typical case shows interface vacuolar or 
lichenoid dermatitis with thickened papillary 
dermis/lamina propria with band-like hyalin- 
ization (sclerosis). Scattered melanophages may 
be sen in superficial dermis and occasionally 
there is prominent edema of papillary dermis/ 
lamina propria. Dermal-epidermal clefting or 
blisters may form secondary to marked basal 
cell vacuolar alteration. 

e In well-established lesions, a band-like lym- 
phoid infiltrate underneath band of sclerosis. 
Early lesions show more superficial lymphoid 
infiltrate underneath epithelium without 
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well-formed sclerotic band, but late lesions © Lichen Planus enters differential diagnosis, 


are sclerotic with minimal inflammation. shows a wedge-shaped hypergranulosis and 
e Rare cases of chronic lichen sclerosus may be band-like lymphoid infiltrate obscuring dermal- 
associated with atypical foci in epithelium epidermal junction. Hyalinized band in superfi- 
raising concern of epithelial dysplasia. cial dermis/lamina propria is absent (Fig. 5.14). 


Fig.5.11 Squamous 
hyperplasia 


Fig.5.12 Verrucous 
Squamous hyperplasia 
adjacent to verrucous 
carcinoma 
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Fig.5.13 Pseudo- 


epitheliomatous hyperplasia 
with infiltrating nests (inset) 


Fig.5.14 Lichen sclerosus 
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5.2 Carcinoma of the Penis 


5.2.3 Squamous Cell Carcinoma, 


Usual Type 


Also known as epidermoid carcinoma, is and 
invasive carcinoma with keratinization and or 
intercellular bridges. Most common histologic 
subtype of penile squamous cell carcinoma 
(60 % of cases). HPV DNA is present in 25 % 
of cases. 

Presents as solid mass most frequently affect- 
ing glans, with ulceration, pain, or bleeding. 
Superficial spreading is predominant pattern 
of growth. Size ranges 2-5 cm. Tumors exclu- 
sive of foreskin are rare (Table 5.6) 


Pathology 


Tumor nests of well to moderately differenti- 
ated squamous cell carcinoma with neoplastic 
cells with ample, eosinophilic, frequently 
keratinized cytoplasm and distinctive cellular 
borders. 

Histologic grade heterogeneity is the rule and 
pure grade 1 or 3 tumors are very rare. Level 
of keratinization is the key for histologic grad- 
ing. Only highest grade is considered for 
tumor grading. In some cases there are focal 
areas of spindle, trabecular, solid, or clear 
cells. 

Differentiated PeIN, squamous hyperplasia or 
lichen sclerosus commonly found in adjacent 
areas. Associated basaloid and warty PeIN is 
rare. 


Table 5.6 Histologic types of squamous cell carcinoma 
of the penis 


Squamous cell carcinoma, usual type 


Variants of squamous cell carcinoma 


Warty (condylomatous) 
Basaloid 

Verrucous 
Pseudohyperplastic 
Papillary 

Sarcomatoid 
Pseudoglandular (acantholytic) 
Carcinoma cuniculatum 
Adenosquamous 

Mixed (hybrid) 

Other 
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Associated stromal reaction includes lympho- 
cytes and plasma cells, and occasionally desmo- 
plastic reaction. Vascular and perineural invasion 
is seen in about 30 % of cases, and extension to 
distal urethra in one-half of cases. Extension to 
multiple compartments is also common. 
Pathologic prognostic factors include histo- 
logic grade, the level of infiltration (patho- 
logic stage), vascular, lymphatic, and 
perineural invasion. Inguinal nodal metastases 
seen in about 30 % of patients. Some patients 
may experience tumor recurrences after defin- 
itive therapy. 

Lesions entering differential diagnosis 
include pseudoepitheliomatous hyperplasia 
because of pseudoinfiltrative pattern of 
growth, but epithelial nests are orderly dis- 
posed, there is peripheral palisading and no 
stromal reaction and no or only mild cyto- 
logic atypia. 

Pseudohyperplastic Carcinoma is extremely 
well differentiated, frequently multicentric, 
with inconspicuous peripheral palisading 
and prominent stromal reaction. Urothelial 
carcinoma of distal urethra is also an impor- 
tant differential; there is usually previous 
history of urothelial carcinoma, urothelial 
carcinoma in situ seen in adjacent areas. 
Immunohistochemistry with CK20, GATA3 
and uroplakin-3 positive urothelial carci- 
noma and negative or only focal in squamous 
cell carcinoma may help in selected cases. 
In mixed squamous cell carcinoma there are 
foci of usual squamous cell carcinoma inter- 
mingled with other subtypes. Verrucous carci- 
noma is the commonest (Figs. 5.15, 5.16, 
5:17, 3.18, 5.19, 5.20, 5.21, 5.22, 5.23, 3.24 
and 5.25) 

Metastatic squamous cell carcinoma to penis 
may occur. Most are from genitourinary ori- 
gin. Prominent squamous differentiation may 
be seen in urothelial and less frequently in 
prostate cancer. Tumor nests located mainly in 
vascular spaces of penile erectile tissues but 
squamous mucosa covering glans, coronal 
sulcus, or inner foreskin is usually unaffected. 
Clinical correlation may be necessary. 
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Fig.5.15 Ulcerated squamous cell carcinoma with adja- 
cent leukoplakia 


> 


Fig.5.16 Squamous cell wits : 24 : 
carcinoma with intercellular | F ~\ s b. Sg t X 
bridges t ; 


Fig.5.17 Squamous cell 
carcinoma with perineural 
invasion 
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Fig.5.18 Lack of matura- 
tion in squamous cell 
carcinoma 


Fig.5.19 Well differenti- 
ated-grade | squamous cell 
carcinoma 
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Fig.5.20 Moderately 
differentiated-grade 2 
squamous cell carcinoma 
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Fig.5.21 Poorly differenti- 
ated grade 3 squamous cell 
carcinoma 
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Fig.5.22 Undifferentiated 
squamous cell carcinoma 
showing high mitotic ratio, 
and lack of keratin 


Fig.5.23 Microscopic features of invasive squamous cell carcinoma with keratin (left) and invading nests (right) 
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Fig.5.24 Microscopic features of 
squamous cell carcinoma showing 
infiltrating neoplastic cords (upper) and 
associated stromal reaction (lower) 


Fig.5.25 Clear cell change in squamous 
cell carcinoma. Low (upper) and high 
(lower) power view 
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5.2.4 Variants of Squamous Cell 


Carcinoma (Figs. 5.26, 5.27, 5.28, 
5.29, 5.30, 5.31) 5,52, 5:33,54, 
5.35, 5.36, 5.37,5.58, 5.59, 540, 
5.41, 5.42, 5.43, 5.44, 5.45, 5.46, 
5.47 and 5.48) 


5.2.4.1 Pseudohyperplastic Carcinoma 


Rare nonverruciform low-grade squamous cell 
carcinoma preferentially affecting foreskin in 
elderly patients (eighth decade) strongly asso- 
ciated with lichen sclerosus et atrophicus. 
Most unrelated to HPV infection. It is often 
multicentric. Other concurrent tumor pattern 
may be verrucous carcinoma. Minority of 
cases may recur showing higher grade areas. 


Pathology 


Nonverruciform tumors usually affecting fore- 
skin that may be hyperkeratotic flat or slightly 
elevated, often multicentric, on a background 
of lichen sclerosus. Mean size is 2 cm. 

Extremely well-differentiated tumor that May 
be confined to subepithelial connective tissue 
or infiltrate dartos in foreskin. There is down- 
ward proliferation of keratinizing nests of 
squamous cells. Keratin-pearl formation 
within infiltrating nests. Occasional individual 
cell keratinization and mild atypia of basal 
cells. Lack of kolocytosis. Uneven or jagged 


Fig.5.27 Exophytic 
appearance of Warthy 
squamous cell carcinoma. 
High power view in inset 
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infiltrative borders. Asymmetrical infiltrative 
nests surrounded by reactive fibrous stroma 
with mild inflammation. Adjacent epithelium 
may show differentiated PeIN. 

Differential diagnosis may include pseudoepi- 
theliomatous hyperplasia. Infiltration of dartos 
or corpus spongiosum is not seen in hyperpla- 
sia. Downward proliferation is more orga- 
nized with elongated rete ridges. Keratin pearl 
formation is less frequent and inflammation is 
more prominent. 


Fig. 5.26 Gross appearance of Warthy squamous cell 
carcinoma 
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Fig.5.28 Warthy squamous 
cell carcinoma with atypical 
parakeratosis and rhabdoid- 
like features 


Fig.5.29 Infiltrative aspect 
(upper) of Warty squamous 
cell carcinoma and p16 
expression (lower) 
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Fig.5.30 Warthy squamous cell carcinoma (a) with ki67 proliferation (b) and p16 (c) expression 


Fig.5.31 Verrucous squamous cell carcinoma. Gross 
features 
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Fig.5.32 Verrucous 
squamous cell carcinoma 
microscopic features (upper) 
and deep aspect of the lesion 
(lower) 


5.2.4.2 Warty (Condylomatous) 


Carcinoma 
Slow-growing verruciform tumor usually 
affecting glans, but also, coronal sulcus, and/ 
or foreskin. It is related to HPV infection 
(most frequent HPV16). Shares some gross 
and microscopic characteristics with condy- 
loma but has definitive malignant potential. 
May represent up to 10 % of penis carcinomas 
and is more frequent in patients in their 50s. 
It is placed as an intermediate aggressiveness 
between that of low risk verrucous or papil- 
lary carcinomas and high risk squamous cell 
carcinoma, usual type. It may present with 
inguinal nodal metastasis. Level of invasion 
and higher histologic grade are important 
prognostic factors. 
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Pathology 


Rare verruciform, cauliflower-like tumor, with 
exo- to endophytic growth and papillomatous 
surface on cut sections. Usually affects at least 
two anatomical compartments (glans, coronal 
sulcus, and foreskin). Variable deep borders, 
pushing and/or jagged, usually penetrate into 
corpora spongiosum and or cavernosa. 

Long and undulating papillae with prominent 
central fibrovascular core and arborescent 
papillae. Frequent atypical parakeratosis 
containing large nuclei. Mixture of basaloid 
(lower epithelial layers) and koilocytotic cells 
(upper epithelial layers) gives classic light and 
dark low-power pattern. 

Cells with enlarged nuclei with irregular con- 
tours, binucleation or multinucleation, clear 
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Fig.5.33 Verrucous 
squamous cell carcinoma 
with focal koilocytic-like 
change 


perinuclear halo, and dyskeratosis are promi- 
nent. Koilocytosis is present throughout tumor 
and not restricted to surface. Clear cell changes 
may be prominent and diffuse. Cellular ana- 
plasia is usually marked. There are numerous 
mitotic figures (including atypical ones). 
Microabscesses may be prominent. 

Adjacent epithelium shows PeIN of warty/ 
basaloid-type with p16 positive and diffuse by 
immunohistochemistry, in majority of cases. 
Mixed warty/basaloid carcinoma is important 
to recognize since basaloid component has 
worse prognosis. 

Differential diagnosis of warty carcinoma 
includes giant condyloma, an extremely well- 
differentiated lesion with bulbous base and 
koilocytosis confined to surface showing no 


anaplasia or stromal invasion. Mild nuclear 
atypia may be seen focally. 

Verrucous carcinoma also enters differential diag- 
nosis. It is an extremely well-differentiated lesion 
with bulbous base that lacks of koilocytosis 
Clear cell carcinoma is rare an aggressive 
tumor with exophytic but not papillomatous 
pattern of growth. Affects inner portion of fore- 
skin and seems to be of sweat gland 
origin. Tumor clear cells are CEA positive, and 
have intracytoplasmic PAS-D positive material 
Papillary carcinoma, a well-differentiated 
tumor with jagged infiltrative base and lack of 
koilocytosis 

Metastatic carcinomas with clear cells are usu- 
ally not connected to overlying epithelium and 
lack papillomatous surface or true koilocytosis. 
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Fig.5.34 Warthy squamous 
cell carcinoma simulating 
verrucous squamous cell 
carcinoma. Surface (upper) 
and infiltrative aspect (lower) 
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5.2.4.3 Verrucous Carcinoma e Pure verrucous carcinomas have excellent 
e Rare, extremely well-differentiated verruci- prognosis, may recur, but almost never 
form squamous cell carcinoma with bulbous metastasize. 
deep borders. It represents about 4 % of all Pathology 
penile carcinoma. Koilocytic-like changes œ Thick acanthotic papillae with slender 


may be focally present but no true koilocytosis 
is present. Some cases are associated with 
lichen sclerosus et atrophicus and is likely 
HPV-unrelated carcinoma. 

White-gray 1-3 cm exophytic neoplasm with 
patients in their sixties. Some are multicentric 
tumors most frequently located in glans, coro- 
nal sulcus, and/or foreskin. Spiky surface and 
well-demarcated tumor base is characteristic. 
Tumors are usually confined to lamina propria. 


fibrovascular core, orthokeratosis with vari- 
able presence of granular layer and occa- 
sional parakeratosis. Absent koilocytosis 
and pushing deep borders are common 
features. 

Abundant keratin-filled craters are common in 
verrucous carcinoma. Sarcomatoid transfor- 
mation is a rare occurrence. Irregular jagged 
borders or foci of necrosis are not features of 
pure verrucous carcinoma. 
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Fig.5.36 p53 expression in 
peudohyperplastic squamous 
cell carcinoma 
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e Adjacent epithelium often shows verrucous ¢ Differential diagnosis includes giant condy- 
type squamous hyperplasia and/or differenti- loma having more rounded arborescent papil- 
ated penile intraepithelial neoplasia. lae and true koilocytosis on surface. 

e Papillary carcinoma shows well to moderately 
differentiate infiltrative neoplasm. 

e Warty carcinoma shows higher histological 
grade, prominent koilocytosis and frequent 
infiltrative borders 

e Carcinoma cuniculatum present the character- 
istic burrowing pattern, focal higher grade 
areas or jagged invading borders 

e Mixed (hybrid) verrucous carcinoma shows 
admixed foci of squamous cell carcinoma, 
usual type with focal infiltrative, jagged bor- 
ders, and focal higher grade areas. About 
25 % of cases are associated with lymph node 
metastasis. 
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Fig. 5.37 Mixed-Basaloid squamous cell carcinoma. 
Gross features 


Fig.5.38 Basaloid squamous cell carcinoma. Surface (a) infiltrative aspects (b, c), and p16 expression (d) 
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Fig.5.39 Basaloid 
squamous cell carcinoma. 
Papillary architecture 
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Fig.5.40 Acantholytic/pseudoglandular squamous cell carcinoma. Low (left) and high (right) power 
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Fig.5.41 Papillary squamous cell carcinoma at low (left) and high (right) power 


Fig.5.42 Gross aspects of 
carcinoma Cuniculatum (left 
and right). Arrows point out 
gross (left) and microscopic 
view (right) 
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Fig.5.44 Sarcomatoid squamous cell carcinoma. Gross 


features 
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Fig.5.43 Carcinoma 
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Fig. 5.45 Sarcomatoid squamous cell carcinoma. Microscopic features (a, b). Immunohistochemical expression of 
CKAE1/AE3 (c) and p63 (d) 


Fig.5.46 Sarcomatoid 
squamous cell carcinoma 
with osteosarcomatous 
heterologous elements 
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Fig.5.47 Mixed-Basaloid 
squamous cell carcinoma 


Fig.5.48 Mixed Warty-Basaloid squamous cell carcinoma 
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5.2.4.4 Basaloid Carcinoma 


Rare and aggressive variant of nonkeratiniz- 
ing squamous cell carcinoma composed of 
small to intermediate-sized basaloid cells, fre- 
quently associated HPV (HPV 16 genotype in 
most cases). It represents about 15 % of all 
penile carcinomas. 

Patients in their fifties present with large, 
ulcerated, nonexophytic mass. Many patients 
have positive inguinal nodes at diagnosis and 
local recurrence after definitive therapy seen 
in 30 % of cases. Cancer-specific mortality in 
these patients is high. 


Pathology 


Basaloid tumors are unifocal, usually affect 
glans, and may extend to coronal sulcus and 
foreskin. Exclusive foreskin location is 
uncommon. Basaloid carcinoma shows deeply 
invasive solid tumor with vertical growth pat- 
tern. Grossly is tan-gray to yellow in color. 
Invasion of corpus cavernosum at diagnosis is 
common. 

Tumoral nests with variable intervening 
stroma are frequently surrounded by retrac- 
tion artifact; peripheral palisading is incon- 
spicuous to absent. Focal and abrupt central 
keratinization may be seen, as well as comedo 
type necrosis, in some nests. 

Neoplastic cells are small to medium-sized 
and round to oval blue cells with high 
nuclear:cytoplasmic ratio and mild to 
moderate nuclear pleomorphism. Numerous 
mitoses and prominent apoptosis with “starry 
sky” pattern are common. 

Rarely, an adenoid cystic-like morphology 
secondary to extensive acantholysis may pre- 
dominate. Perineural invasion and extension 
to distal urethra is common. 

Clear cell changes and spindle cell features 
may be focally seen in rare cases. Basaloid 
type of PeIN is frequent in adjacent areas. 
Differential diagnosis may include warty/ 
basaloid (mixed) carcinoma variant composed 
of admixture of warty and basaloid carcino- 
mas. Frequently warty and basaloid areas are 
intimately admixed but may be separated. 
Urothelial carcinoma of distal urethra also enters 
differential diagnosis. Patients have previous or 
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concurrent history of urinary tract urothelial car- 
cinoma. Urothelial features are usually recogniz- 
able as well as associated urothelial carcinoma 
in situ. Squamous and/or glandular differentia- 
tion is frequent. Immunohistochemistry for uro- 
plakin-3, thrombomodulin, or GATA3 may 
support urothelial origin. 

Cutaneous basal cell carcinoma may present 
in penile shaft. It shows typical peripheral 
palisade and myxoid stroma, but less pleo- 
morphism than basaloid carcinoma of penis. 
Small cell undifferentiated (neuroendocrine) 
carcinoma is extremely rare. It may be diffi- 
cult to differentiate from basaloid carcinoma 
on morphology alone. Clinical correlation and 
immunohistochemical stains for neuroendo- 
crine markers chromogranin, synaptophysin, 
or CD57 may be necessary in most cases. 


5.2.4.5 Sarcomatoid Carcinoma 
e Also known as spindle cell carcinoma, carci- 


nosarcoma, or metaplastic carcinoma, it repre- 
sents an undifferentiated carcinoma arising 
from squamous epithelium predominantly 
composed of malignant spindle cells with 
pleomorphic nuclei and mitoses. Some exam- 
ples may be HPV-related. 

Most originate from glans, often extending to 
coronal sulcus and foreskin. Frequently, pres- 
ents as large, deeply invasive, polypoid, and 
ulcerated tumor that extensively invades the 
corpora spongiosum and cavernosa. 

It is rare and aggressive, and represents about 
4 % of penile carcinomas. Patients are in their 
sixties with frequent lymph node metastasis. 


Pathology 
e The cut surface shows solid white/gray/yellow 


to hemorrhagic. Predominantly composed of 
patternless atypical spindle cells or those in 
interlacing fascicles. May resemble fibrosarcoma 
or leiomyosarcoma or pleomorphic malignant 
fibrohistiocytoma. 

Myxoid changes and pseudovascular pattern 
mimicking angiosarcoma may be 
Mitotic figures are numerous and necrosis 
may be prominent in some cases. Bone and 
cartilaginous heterologous differentiation may 
be observed. 


seen. 


5.2 Carcinoma of the Penis 


407 


Table 5.7 Immunohistochemistry in spindle cell lesions of the penis 


Antibody 
Actin sm 


Sarcomatoid ca 
Slt + 


Calponin = + 


Pan-CK 
HMWCK 
P63 
Vimentin 


—/+ focal 


+ 
+ = 
+ 


S100 — = 
FLI1 - = 
CD34 = = 
CD31 = = 


Frequent lymphovascular and perineural inva- 
sion. Squamous cell carcinoma in situ and 
clear-cut squamous invasive component may 
be present, at least focally. 

Spindle cells are positive for p63, vimentin, 
and cytokeratins. Cytokeratin expression 
(especially AE1/AE3 and CAMS5.2) by spin- 
dle cells may be only focally present. AE1/ 
AE3 and high molecular weight cytokeratin 
(34BE12) tend to be more diffusely expressed 
by spindle cells. Smooth muscle actin is usu- 
ally negative but focal positive staining may 
be seen in rare cases. Desmin and S100 are 
both negative. 

Differential diagnosis includes soft tissue 
tumors located deep within corpora spongio- 
sum or cavernosa with no connection to sur- 
face epithelium unless ulcerated samples; 
squamous differentiation is absent. 
Immunohistochemistry may be necessary. 
Most are negative for cytokeratins and p63, 
and positive for markers depending on histo- 
genesis. Leiomyosarcoma is positive for 
SMA, desmin, calponin and angiosarcoma is 
positive for CD31, FLI-l, and CD34 
(Table 5.7). 

Spindle cell melanoma may enter differential 
diagnosis. Recognition of associated mela- 
noma in situ is helpful. Immunohistochemistry 
is usually necessary. S100 positive (may be 
the only positive melanocytic marker), 
Melan-A usually negative, and cytokeratins 
and p63 are negative. 


Leiomyosarcoma 


Spindle cell 
Angiosarcoma melanoma 
+ + 
+ + 
- + 
A x 
i = 
m = 


5.2.4.6 Carcinoma Cuniculatum 


Rare variant of verrucous (low grade) squa- 
mous cell carcinoma characterized by deep 
burrowing growth pattern mimicking rabbit 
burrows (cuniculi) seen in patients in their 
seventies. Likely not HPV-related tumor. 
Similar to epithelioma cuniculatum seen in 
other organs. Usually affects glans and extends 
to coronal sulcus and foreskin. No reported 
metastases. 


Pathology 


Histologically represents hybrid (mixed) ver- 
rucous carcinoma with unique growth pattern. 
Deep and narrow complex tumor invagina- 
tions connect to surface through sinus tracts 
Deeply endophytic tumoral invaginations 
mimicking rabbit burrows (cuniculi). 
Neoplastic invaginations invade through lam- 
ina propria and corpus spongiosum to involve 
tunica albuginea and corpora cavernosa. Most 
frequently, there are large, papillomatous 
lesions with cobblestone or spiky appearance. 
Deeply invasive keratin-filled pseudocysts or 
crypts arecommon findings. Interanastomosing 
channels and pseudocystic structures are lined 
by well-differentiated squamous cell carci- 
noma. Bulk of lesion may have features of 
verrucous carcinoma with acanthotic papillae 
and thin fibrovascular cores, piling up of kera- 
tin among papillae, bulbous deep borders, and 
lack of koilocytosis. 

In some cases, minor component showing fea- 
tures of squamous cell carcinoma, usual type. 
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Also focal higher grade areas with infiltrative 
borders may be seen. 

Differential diagnosis includes verrucous carci- 
noma, warty carcinoma, papillary carcinoma, 
or condyloma acuminatum/giant condyloma, 
all lacking classic burrowing pattern. 


5.2.4.7 Mixed (Hybrid) Carcinoma 


Penile mixed tumors, harboring more than one 
histologic subtype and grade, constitute a fre- 
quent finding in routine pathology. 

Typically, there is coexistence of two or more 
histologic subtypes, and represents about 
30 % of all penile carcinomas. Most patients 
are in their 50s and glans is most frequently 
affected site. Foreskin location is rare. 
Prognosis related to relative proportion of dif- 
ferent components and the presence of higher 
histologic grade. Tumor recurrences may 
occur but inguinal nodal involvement is rarely 
seen and cancer-specific mortality rate is low. 


Pathology 


Most frequent patterns include mixture of 
HPV-related histologic subtypes. Mixtures of 
usual squamous cell carcinoma with other 
HPV-related and unrelated variants are also 
common. Histologic grade distribution is vari- 
able and depends on subtypes present. Gross 
appearance is variable and multicentricity is 
not uncommon. Vascular invasion, perineural 
invasion, and extension to distal urethra may 
be seen in about 30 % of cases. Mixtures of 
differentiated, basaloid, and/or warty PeIN 
may be identified in adjacent mucosa. One- 
half of cases are associated with typical 
condylomata. 

Warty/basaloid carcinoma is the most fre- 
quently observed mixed squamous cell carci- 
noma, and clinically it behaves as basaloid 
squamous cell carcinoma. Warty pattern may 
be superficial and basaloid histology is present 
in invasive carcinoma. Warty and basaloid areas 
may occasionally be randomly intermingled. 
Occasionally, papillae may be composed of 
both clear warty and small basaloid cells. HPV 
and p16 positivity is present in most cases. 
Usual type squamous cell carcinoma admixed 
with verrucous carcinoma (hybrid verrucous 


5 Penis and Scrotum 


carcinoma) represents approximately 25 % of 
all mixed carcinomas. Biological behavior is 
dictated by highest histologic grade. Even 
small foci of high-grade tumor impart meta- 
static potential. Verrucous carcinoma is always 
low grade. Usual type squamous cell carci- 
noma may be well, moderately well, or poorly 
differentiated. Pure verrucous may locally 
recur as hybrid verrucous carcinoma. 
Squamous cell carcinoma with mixed sarcoma- 
toid features are observed in one-half of sarco- 
matoid carcinomas. In some cases, typical 
areas of verrucous, papillary, and basaloid may 
be present. Regardless of presence of other his- 
tologic subtypes, all of these tumors are consid- 
ered and reported as sarcomatoid carcinoma. 
Other mixed patterns including usual type- 
warty squamous cell carcinoma are rare. 
Mixtures of basaloid with usual squamous cell 
carcinoma are also uncommon. Papillary 
squamous cell carcinoma admixed with usual 
type squamous cell carcinoma may be seen 
occasionally. Other mixtures may occur since 
virtually any combination is possible. 
Differential diagnosis is important because of 
different prognostic significance. Tumors 
should be adequately sampled in order to 
identify minor clinically relevant mixed areas. 
Also, pathologist should follow strict criteria 
in histologic subtyping. Special attention 
should be paid in separating hybrid verrucous 
carcinoma from pure verrucous carcinoma. 
Sarcomatoid carcinoma is clinically aggres- 
sive regardless of presence and extension of 
other morphological components. Biological 
behavior of mixed squamous cell carcinoma 
with basaloid features seems to be similar to 
pure Basaloid carcinoma. 


5.2.4.8 Papillary Carcinoma 


Represents 15 % of all penile squamous cell 
carcinoma and about 40 % of all verruciform 
tumors. The pattern of growth is exophytic, 
and the histology is of low-grade malignant 
epithelial tumor. Diagnosis need to exclude 
other verruciform tumors. Associated lichen 
sclerosus is common. A minority of cases 
show evidence of HPV infection. 
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Patients range 43-85 years in age. Recurrence 
rate of about 10 % of cases, most probably 
due to insufficient surgery. Inguinal metastases 
are found in about 10 % of patients, but cancer- 
specific mortality rate is very low, similar to 
other verruciform tumors. Most tumors invade 
up to corpus spongiosum or dartos at diagnosis. 
Invasion of deep corpus cavernosum is unusual 


Pathology 


Tumors (4—6 cm) present exophytic verruci- 
form, cauliflower-like pattern of growth. 
Glans is most frequently affected with exten- 
sion to multiple anatomical compartments in 
one-half of cases. Foreskin exclusively 
affected is rare. There is poorly defined 
tumor-stroma interface. 

There is papillomatous pattern of growth with 
mild to moderate acanthosis, hyperkeratosis 
with parakeratosis. Papillae are architecturally 
complex and can be short or elongated. Central 
fibrovascular cores may be noted and tips of 
papillae may be blunt or spiky. Areas of 
intraepithelial keratin pearls are not uncom- 
mon. Most tumors are well- to moderately 
well differentiated squamous cell carcinoma. 
High-grade areas are unusual and focal. No 
koilocytotic atypia is present. 
Microabscesses, acantholysis, and clear cell 
changes may be focally observed in some 
cases. Tumoral base is irregular and jagged 
with destructive stromal invasion and inva- 
sive nests at tumoral front are surrounded by 
reactive stroma. Extension to distal urethra is 
uncommon and vascular and perineural inva- 
sion may be observed in small subset of 
cases. 

Differentiated PeIN, lichen sclerosus and or 
squamous hyperplasia frequently seen in adja- 
cent areas. 

Differential diagnosis includes warty carci- 
noma showing more pleomorphic neoplastic 
cells, koilocytotic atypia, jagged and irregular 
tumoral base, and high-risk HPV detected and 
p16 positive immunohistochemistry in most 
cases. 

Verrucous carcinoma present less pleomor- 
phic neoplastic cells, broad tumoral base with 
pushing borders, fibrovascular cores absent or 
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very inconspicuous, absent koilocytic changes, 
and invasion up to lamina propria or superfi- 
cial corpus spongiosum. HPV negative. 
Carcinoma cuniculatum shows presence of 
cysts and sinus-like tracts connecting tumoral 
surface with deeper invaded areas. It is HPV 
negative. 

Mixed usual-verrucous carcinoma (hybrid 
verrucous carcinoma) with well-differentiated 
areas intermingled with more pleomorphic 
foci of neoplastic cells and irregular tumoral 
base due to presence of usual type squamous 
cell carcinoma. 

Giant condyloma shows condylomatous papil- 
lae, koilocytic changes, and absence of pleo- 
morphic or clearly malignant cells. A broad 
tumoral base with pushing borders is present. 
It is HPV positive. 


5.2.5 Other Carcinomas 


5.2.5.1 Paget Disease 


Primary extramammary Paget disease exclu- 
sively affecting penis is rare. 

Secondary extramammary Paget disease tends 
to affect glans and especially perimeatal 
region. May also affect perianal area extend- 
ing to perineum and scrotum. Secondary 
extramammary Paget disease is related to the 
underlying carcinoma and is usually poor. 
Secondary extramammary Paget disease may 
represent extension from urethral, bladder, or 
anal/rectal carcinoma (Fig. 5.49). 


Pathology 


Focal with a few mm in size or multicentric. 
Microscopic examination identifies intraepi- 
thelial proliferation of large round atypical 
cells (Paget cells). Mitoses may be numerous. 
Nuclei are large and vesicular with prominent 
nucleoli. 

Primary extramammary Paget disease is pos- 
itive for CEA, low molecular weight cyto- 
keratins (especially CK7 and CAMS5.2) 
EMA/MUCI, and GCDFP-15. It is negative 
for CK20 and melanocytic markers such as 
S100, Melan-A, tyrosinase, and HMB45 
(Table 5.8). 
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Table 5.8 Immunohistochemistry of extramamary Paget disease 


Secondary- 
urothelial 


Squamous cell 


Secondary-anal/ 
rectal carcinoma 


carcinoma in situ Melanoma in situ 


Primary carcinoma 


Antibody 


CEA 
CK7 


+ 


GCDEFP- 15 


CK20 
$100 


Melan A 


Uroplakin 3 
CDX2 


5.3 Benign Tumors and Tumor-Like Conditions 


Main differential diagnosis includes mela- 
noma in situ, squamous cell carcinoma in situ 
with pagetoid pattern, clear cell papulosis, 
pagetoid dyskeratosis pagetoid reticulosis and 
benign mucinous metaplasia of penis (see also 
pages 424—426 scrotum) 


5.2.5.2 Merkel Cell Carcinoma 


Rare in the penis, presents small round blue 
cells with scarce cytoplasm, no glandular for- 
mations and characteristic dot-like pattern 
with cytokeratin AE1/AE3 and CK20. Positive 
expression of neuroendocrine markers chro- 
mogranin and synaptophysin is the rule. Some 
cases may coexpress CK7, focally. 


5.2.5.3 Penile Tumors with Glandular 


Features: Adenosquamous 

and Mucoepidermoid 

Carcinomas 
Very rare forms of penile cancer. 
The presence of a biphasic population of neo- 
plastic cells, one with glandular and the other 
with squamous carcinoma characterizes ade- 
nosquamous carcinoma. The clinical features 
are similar to those of usual squamous cell 
carcinoma. 
Squamous component usually predominates. 
PeIN is usually present adjacent to the inva- 
sive carcinoma. CEA is present in glandular 
component and 348E12 has been reported in 
both components. 
Adenosquamous carcinoma with solid areas 
punctuated by mucinous cells and mucin con- 
taining glands are also referred to as mucoepi- 
dermoid carcinoma. 
Penile tumors with glandular features may be con- 
fused with the more common pseudoglandular 
(adenoid, acantholytic) variant of squamous cell 
carcinomas, their main mimicker. 


5.2.5.4 Clear Cell Carcinoma 


HPV-related tumors composed of periodic 
acid-Schiff positive clear cells are aggressive 
tumors with a high incidence of inguinal nodal 
metastases. 
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5.3 Benign Tumors and Tumor- 
Like Conditions 

5.3.1 Benign Tumors of Epithelial 


Origin 


Rare examples of squamous cell papilloma 
with clinical and pathologic features similar to 
those seen in the skin have been described 
(Fig. 5.50; Table 5.9). 


5.3.2 Benign Human 


Papillomavirus-Associated 
Lesions 


Evidence of HPV infection found in most 
cases. Low-risk genotypes (6, 11) predominate. 
Incidence of HPV6 is higher than HPV11. 
Other genotypes identified include 76, 18, 
30-32, 42—44, and 51-55. 


5.3.2.1 Condyloma Acuminatum 


Very common in sexually active young males 
and ranges from few mm to several cm. 
Papillary cauliflower-like exophytic tumor 
with arborescent papillae, prominent fibro- 
vascular cores, and variable parakeratosis 
and orthokeratosis. Conspicuous surface 
koilocytosis. Typical koilocytes exhibit 
perinuclear vacuolization, wrinkled and 
hyperchromatic nuclei with frequent binu- 
cleation. Sharply defined broad pushing 
base. 

Glans is most frequently affected site, follow- 
ing foreskin, meatus urethralis, and penile 
shaft (Figs. 5.51 and 5.52). 


5.3.2.2 Giant Condyloma (Buschke- 


Lówenstein Tumor) 
It is very unusual and patients tend to be 
older than those with condyloma acumina- 
tum. Tumors shows evident endophytic pat- 
tern of growth measuring 4—10 cm. Giant 
condyloma may harbor focal squamous cell 
carcinoma. 
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Fig.5.50 Low (left) and high (right) power of squamous cell papilloma 


Table 5.9 Nonepithelial neoplasms 


Melanocytic 
Nevi 
Malignant melanoma 
Mesenchymal 
Benign 
Angiokeratoma 
Hemangioma 
Leiomyoma 
Other 
Malignant 
Kaposi Sarcoma 
Angiosarcoma 
Rhabdomyosarcoma 
Leiomyosarcoma 
Epithelioid sarcoma 
Other 
Malignant lymphomas 
Other rare primary tumors 


e Usual type squamous cell carcinoma is most 


commonly associated subtype. Most com- 
monly affects foreskin and coronal sulcus 
(Figs. 5.53 and 5.54) 


5.3.2.3 Differential Diagnosis 


of Condylomatous Lesions 

Given the morphologic features shared by all 
verruciform tumors (ie, verrucous, warty, pap- 
illary, and cuniculatum carcinomas, along 
with giant condylomas), it is challenging at 
times to distinguish one from another. 

Warty carcinoma is the most frequent consid- 
eration since it is high-risk HPV positive with 
immunohistochemical pl6 overexpression. 
Other considerations include verrucous carci- 
noma or papillary carcinoma. Both are not 
associated with HPV infection and tend to be 
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Fig.5.51 Condyloma 
acuminatum. Low (upper) 
and high (lower) power view 
showing koilocytosis 


negative for pl6. Papillomatosis of glans 
corona (pearly penile papules) characterized 


Pathology 
e Single nodule less than 2 cm with occasional 


by small fibroepithelial papillomas, also enters 
differential diagnosis. 


5.3.3 Myointimoma 


e Myointimal rare benign proliferation occur- 


ring exclusively in corpus spongiosum of 
glans penis characterized by small palpable 
nodular lesion seen most frequently in chil- 
dren with some examples reported in variable 
aged adults. No recurrences reported after 
treatment. Some cases may spontaneously 
regress. 


presentation as multinodular growth. 

There is an intravascular growth extension 
within preexisting vascular network of corpus 
spongiosum. Proliferating cells have a spin- 
dled myofibroblastic appearance with eosino- 
philic cytoplasm and associated fibrous and 
myxoid stroma. They expand the vascular 
spaces with atrophy of the vessel walls and 
loss of the lumen. There is no significant 
nuclear atypia. A surrounding collarette of 
residual, desmin positive, smooth muscle is 
generally present at periphery. 

There is immunohistochemical expression of 
smooth muscle actin, muscle-specific actin 
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Fig.5.52 Condyloma 
acuminatum. Low (upper) 
and high (lower) power view 
showing koilocytosis 


(HHF35), and calponin. CD31 and CD34 high- 
light residual endothelial cells at periphery 

e Differential diagnosis includes intravascular 
fasciitis showing myofibroblastic proliferation 
and intralesional inflammatory cells including 
occasional osteoclast-like giant cells. 

e Nerve sheath tumors. Rare cases of neurofi- 
broma, schwannoma, or nerve sheath myxoma 
may have multinodular growth pattern and 
diffuse nuclear reactivity for S100. 

e Myoid nodules in myofibroma are similar in 
morphology to myointimoma cells. Myofibroma 
often have classic biphasic appearance. 
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e Leiomyoma has intersecting fascicular 


architecture with more eosinophilic cells that 
express desmin. 

Epithelioid hemangioendothelioma is mor- 
phologically similar also with myxoid 
stroma. Usually more epithelioid but may 
be spindled. Rare in children. Very uncom- 
mon in penis. Epithelioid hemangioma is 
seen in penis. However, there is less mor- 
phologic overlap with myointimoma. 
Immunoreactivity for CD31 and CD34 in 
epithelioid population is characteristic 
(Fig. 5.55). 
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5.3 Benign Tumors and Tumor- 
53 Giant Condyloma 
components with evident 


nuclear atypia 
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Exophytic (upper) and 
endophytic (lower) 


Fig. 
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Fig.5.55 Myointimoma (a). Schwannoma (b). Glomus tumor (c, d) 


5.3.4 Other Benign Tumors 54 Malignant Soft Tissue 
Tumors 
e Among the benign soft tissue tumors of the 


glans penis, tumors of vascular origin, includ- ¢ Less than 5 % of all penile malignancies are sar- 


ing capillary or cavernous hemangioma, epi- 
thelioid hemangioma, and lymphangioma, are 
the most common, followed by neurofibroma, 
schwannoma, leiomyoma, glomus tumor, 
fibrous histiocytoma, and granular cell tumor 
(Fig. 5.55; Table 5.9). 

Epithelioid hemangioma can be exuberant and 
often confused with epithelioid hemangioen- 
dothelioma and epithelioid angiosarcoma. 
Benign soft tissue tumors are more common 
located on the distal part, and malignant lesions 
are more common on the proximal penis. 


comas. Sarcoma arises in men of all ages, with a 
peak occurrence in late fifties or sixties; excep- 
tions include rhabdomyosarcoma most common 
in children and epithelioid sarcoma in young 
adults. Sarcoma is most frequently located on 
the shaft. Sarcomas of myogenic, neurogenic, 
and fibrous origin are rarities in penis. 
Histologic features of these lesions are similar 
to those of their counterparts arising at other 
locations. 

Vascular sarcomas, including Kaposi sar- 
coma, epithelioid hemangioendothelioma, 


5.4 Malignant Soft Tissue Tumors 


5.4.1 


and angiosarcoma, are the most common type 
of penile sarcoma (Table 5.5). 


Kaposi Sarcoma 
Virus-associated vascular tumor related to 


Human herpesvirus-8. Proliferating cell in 
Kaposi sarcoma appears to be lymphatic in 


origin. 
Four main groups of Kaposi sarcoma are 
recognized: Classic, endemic/African, 


AIDS-associated, and iatrogenic/transplanta- 
tion-associated Kaposi sarcoma. 

Penile Kaposi sarcoma usually affects HIV 
positive patients or patients affected by other 
forms of immunosuppression. AIDS-related 
Kaposi sarcoma and endemic forms affect 
younger patients. Classic Kaposi sarcoma and 
transplant-related Kaposi sarcoma tend to 
affect older patients. Classic and endemic 
forms of Kaposi sarcoma affecting penis are 
extremely rare. 


Pathology 


Fig.5.56 Kaposi’s 
sarcoma of penis 


Most common location is the glans. But may 
also affect coronal sulcus, foreskin, and skin 
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of shaft. Frequently multifocal, forms ill- 
defined erythematous macules to violaceous 
plaques and nodules (Figs. 5.56 and 5.57). 


Patch Stage 


Proliferation of slit-like and or angulated ves- 
sels separating collagen bundles within dermis 
with promontory sign, that is adnexal struc- 
tures and preexisting vessels protruding within 
newly formed vessels. Extravasated red blood 
cells, siderophages and dermal infiltrate of 
lymphoid cells and plasma cells 


Plaque Stage 


Vascular proliferation diffusely involves der- 
mis and may extend to subcutis. Relatively 
bland spindle cell component appears at this 
stage. PAS-D positive hyaline globules may be 
seen intra- and extracellularly. 


Nodular Stage 


Spindle cell proliferation becomes confluent to 
form well-defined nodules. Fascicles of spin- 
dle cells intersect one another and are inti- 
mately admixed/separated by slit-like spaces 
containing erythrocytes. Spindle cells are 
devoid of significant pleomorphism. At periph- 
ery of nodules, dilated blood vessels, inflam- 
matory cells, and siderophages are often seen. 
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Fig.5.57 Microscopic 
appearance of Kaposi’s 
sarcoma of penis at low 
(upper) and high (lower) 
power view 


e Differential diagnosis includes angioma or 
angiosarcoma that usually is more pleomorphic. 


5.4.2 Leiomyosarcoma 


e Very rare in the penis and involves the pre- 
puce, distal shaft, circumcision scar line, or 
base of the penis. It usually occurs in the fifth 
to seventh decades of life. Superficial leio- 
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myosarcoma usually forms subcutaneous nod- 
ules, and is thought to arise from the smooth 
muscle of the glans, frenulum, or the dermis 
of the shaft. Deep leiomyosarcoma is yet less 
common, arising from the smooth muscle of 
the corpora cavernosa and tending to invade 
the urethra and to produce early metastases. 
Tumor depth and size (<5 cm vs. >5 cm) are 
currently the best predictors of outcome for 
primary leiomyosarcoma (Fig. 5.58). 
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Fig.5.58 Leiomyosarcoma seen at low A and high power B with brisk mitotic figures. Smooth muscle actin expression 
C and negative expression of CK AE1/AE3 D 


5.4.3 Epithelioid Sarcoma ease, urethral stricture, or ulcerating carci- 
noma. Regardless of therapy, up to 80 % recur 
e Patients range in age from 23 to 43 years. The locally. Lung metastases may occur (Fig. 5.59). 
sarcoma presented as single or multiple, firm, 
slow-growing, painless subcutaneous nodules. 
Epithelioid sarcoma is a slow-growing but 
aggressive tumor in the penis, as elsewhere in 


the body. ° 


5.4.4 Other Soft Tissue Sarcomas 


Hemangiopericytoma, malignant schwan- 


The masses may produce surface ulceration, 
resulting in erectile pain or dysuria. Therefore, 
epithelioid sarcoma may mimic Peyronie dis- 


noma, and extraskeletal osteosarcoma with 
malignant fibrous histiocytoma-like compo- 
nent may arise in the penis. 
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Fig.5.59 Low (left) and high power (right) view of an epithelioid sarcoma of penis 


5.5 Other Rare Tumors stage. Penile melanoma with a thickness of 
0.75 mm or less has an excellent prognosis, 
whereas a depth of invasion of 1.5 mm or 
more catries a poor prognosis because of the 


high frequency of metastases. 


5.5.1 Primary Malignant Melanoma 
of the Penis 


e Including melanoma in situ, malignant mela- 
noma of the penis accounts for less than 1 % 
of all penile cancers. Most occur in white men 
in their fifth and sixth decades of life and is 
rare in men of African ancestry. 

e Patients present with a black, brown, or blue 


5.5.2 Clear Cell Sarcoma (Malignant 
Melanoma of Soft Parts) 


e This uncommon neoplasm occurs most fre- 


variegated papule or ulcerated plaque. In the 
majority of cases it arises on the glans. 

The histologic findings are identical to those 
in other mucosal or cutaneous sites. Histologic 
variants of penile malignant melanoma 
include nodular, superficial spreading and 
acral lentiginous types, similar to other ana- 
tomic locations. 

The prognosis is similar to skin melanoma and 
depends on the depth of invasion and the 


quently in the aponeuroses or tendons of the 
extremities with rare cases reported in the 
penis. 


5.5.3 Lymphoma 


e Primary lymphoma of the penis is extremely 


rare. Patients present with painless swelling or 
ulceration of the shaft or glans, and may simulate 


5.6 Secondary Tumors 
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Fig.5.60 Lymphoma of penis seen on H&E (left). CD45 Immunorreactivity of the proliferating cells (right) 


5.6 


Peyronie disease, occasionally. Primary lym- 
phoma appears to have a good prognosis after 
definitive therapy. 

Most are high-grade diffuse large B cell lym- 
phoma, but other subtypes, including T cell 
lymphomas, MALT lymphoma, and Hodgkin 
disease, have been reported (Fig. 5.60). 


Secondary Tumors 


Genitourinary tumors are most common meta- 
static tumors to penis, although only a minor- 
ity of genitourinary tumors metastasizes to 
penis. Prostatic adenocarcinomas and bladder 
urothelial carcinoma account for most prima- 
ries. Renal cell carcinoma and seminoma are 
extremely rare (Fig. 5.61). 

Penile metastasis as initial manifestation is 
rare since most cases are detected concur- 
rently with the primary. Common symptoms 
include urinary retention, dysuria, or priapism 
due to massive erectile tissue involvement. 


Colonic adenocarcinomas are most common 
among gastrointestinal tumors. Pancreatic, gastric, 
and esophageal primaries are rarities. Malignant 
lymphomas may also secondarily affect penis. 
Rare primary sites include melanoma, lung, or 
thyroid gland, among others. Examples of syno- 
vial sarcoma, chondrosarcoma, and angiosar- 
coma have been rarely reported. 

Most secondary tumors portend a poor prog- 
nosis related to advanced pathologic stage. 


Pathology 


Vascular spaces of penile erectile tissues are 
occupied by malignant cells with corpora cav- 
ernosa most frequently involved. Histologic 
picture is consistent with morphology of pri- 
mary tumor. Corpus spongiosum, glans or 
skin of shaft, and foreskin are rarely involved. 
Primary squamous cell carcinoma enters dif- 
ferential diagnosis, in situ changes in surface 
epithelium are commonly present and of value 
in suggesting primary. 

Urothelial carcinoma of urethra, papillary, 
solid infiltrating, or carcinoma in situ may 
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Fig. 5.61 Prostate cancer metastatic to penis as seen on H&E (left) and cytologic appearance following fine needle 
aspiration cytology (right) 


secondary involve surface or deep penile tis- 
sues. Immunohistochemistry for uroplakin-3, 
thrombomodulin, or GATA3 is usually 
helpful. 

e Primary penile sarcoma is often considered in 
differential diagnosis as mucosa/skin is usu- 
ally uninvolved. There is predilection for deep 
erectile tissues and parenchyma with histol- 
ogy and immunohistochemistry typical of pri- 
mary sarcoma. 


5.7 Carcinoma of the Scrotum 

e Benign and malignant tumors of the scrotum 
are rare; most arise from the skin and adnexal 
structures or penile soft tissues. Squamous 
cell carcinoma is the most common scrotal 
cancer but skin type basal cell carcinoma and 
Merkel cell carcinoma may also arise in the 
scrotum. 


5.7.1 Overview 

¢ The incidence of squamous cell carcinoma of 
the scrotum has dramatically decreased over 
the years and, now, these tumors are extraordi- 
narily infrequent. 

e Incidence rate of less than 2 per 1,000,000 
person-years, most frequently being squa- 
mous cell carcinoma (27 %), basal cell carci- 
noma (19 %) and Bowen disease (15 %). 
Overall 5-year relative survival was 82 %, 
being 77 and 95 % for patients with squamous 
and basal cell carcinoma, respectively. 

¢ This tumor was the first cancer to be directly 
linked to exposure to occupational carcino- 
gens; for example, it was a common occur- 
rence among chimney workers. In recent 
years, PUVA treatments have been shown to 
be associated with male genital malignancies. 
The risk to penis and scrotum for development 
of squamous cell carcinoma is ten times 


5.8 Other Carcinomas 


greater than for other parts of the body, at sim- 
ilar level of exposure. 

Another risk factor is HPV infection since 
HPV 16 genotype has been found in some cases. 


5.7.2 Preneoplastic Lesions 


Bowenoid papulosis may occur in the scro- 
tum, typically as multifocal papules in young 
adults. As mentioned before, is a HPV-related 
condition. Intraepithelial lesions exhibit spec- 
trum of changes from dysplasia to in situ car- 
cinoma (Bowen disease). Morphological 
features are similar to HPV-related PeIN (see 
also page 380 penis). 


5.7.3 Squamous Cell Carcinoma 


Squamous cell carcinoma is usually a solitary, 
slow-growing nodular lesion, affecting men 
in their 50s that most commonly is ulcerated 
at presentation. Advanced lesions show inva- 
sion of the testis or penis. About one-half of 
the patients have palpable ipsilateral inguinal 
lymphadenopathy at presentation. 

Clinical history of condyloma or multiple skin 
cancers is seen in some cases. 

The significance of histologic grade remains 
controversial because of limited experience 
due to rarity of the tumor. The most com- 
monly used staging system is Lowe’s modifi- 
cation of the system proposed by Ray and 
Whitmore (Table 5.10). 


Pathology 


The tumor is usually well to moderately dif- 
ferentiated, keratinizing, and identical to con- 
ventional cutaneous squamous cell carcinoma. 
Rare and more common histologic variants of 
squamous cell carcinoma seen in penis 
(including basaloide or warthy) may also be 
seen occasionally in scrotum as primary carci- 
nomas (Fig. 5.62). 

About half of cases show p16 positivity and 
suprabasal Ki67 expression. 

The epidermis adjacent to the ulcerated neo- 
plasm may show dysplastic changes and is 
frequently acanthotic with hyperkeratosis. 
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Table 5.10 Staging system for scrotal squamous 
carcinoma 

Stage Description 

Al Disease localized to the scrotum 


A2 Locally extensive tumor invading adjacent 
structures such as testis, spermatic cord, penis, 
pubic bone, and perineum 


B Metastatic disease involving inguinal lymph 
nodes only 
C Metastatic disease involving pelvic lymph 


nodes without evidence of distant spread 


D Metastasis beyond the pelvis lymph nodes, to 
involve distant organs 


Squamous cell carcinoma in situ (Bowen dis- 
ease) may be seen in some cases. The tumor 
may be heavily pigmented (Fig. 5.63). 

e Differential diagnosis may include malignant 
tumors such as basal cell carcinoma, adnexal 
tumors, malignant melanoma, Paget disease 
with invasive component, and sarcoma. 


5.8 Other Carcinomas 
5.8.1 Basal Cell Carcinoma 


e Basal cell carcinoma, similar to its nongenital 
cutaneous counterpart, is a rare scrotal tumor. 
As a difference with more common cutaneous 
form, some may metastasize. 

e Rarely may coexist with squamous cell 
carcinoma. 


5.8.2 Merkel Cell Carcinoma 


e Also very rare, it is characterized by solid 
sheets of small round blue cells with scarce 
cytoplasm and the characteristic dot-like pat- 
tern with CK20 and cytokeratin AE1I/AE3. 
Positive expression of neuroendocrine mark- 
ers, such as chromogranin and synaptophysin 
is the rule (Fig. 5.64). 


5.8.3 Extramammary Paget Disease 


e Extramammary Paget disease is an adenocar- 
cinoma involving epidermis and extending 
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Fig. 5.62 Well differentiated squamous cell carcinoma of the scrotum showing keratin formation (/eft) and stromal 


infiltration (right) 
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Fig.5.64 Merkel-cell carcinoma of the scrotum seen on H&E (left) showing dot-like CK20 expression (right) 


to epithelium of apocrine glands follicles 
(adenocarcinoma in situ). Rarely, primary 


Pathology 
e Range from lesions with a few mm in size to 


extramammary Paget disease is associated 
with underlying sweat gland adenocarcinoma. 
Cases limited to epidermis are postulated to 
originate from intraepidermal portion of sweat 
glands or from intraepidermal stem cells. 
Classified as primary (cutaneous origin) and 
secondary (extracutaneous origin). Most cases 
arise in their sixties or seventies. Secondary 
extramammary Paget disease may represent 
extension from urethral, bladder, or anal/rectal 
carcinoma. 

Scrotum and perineum with extension to adja- 
cent areas are most frequent sites in primary 
lesions. Primary extramammary Paget disease 
confined to epidermis and epithelium of 
adnexal structures (in situ carcinoma) has 
good prognosis. 

Secondary extramammary Paget disease tends 
to affect perianal area extending to perineum 
and scrotum. Secondary extramammary Paget 
disease is related to the underlying carcinoma 
and is usually poor. 


lesions that broadly involve entire anogenital 
area. Microscopic examination identifies 
intraepithelial proliferation of large round 
atypical cells (Paget cells). Epithelium varied 
from hyperplastic to atrophic and may be 
eroded or ulcerated. Cytoplasm of neoplastic 
cells is abundant and pale or vacuolated and 
mucicarmine positive. Intercellular bridges 
are not appreciated, but melanin pigment may 
be present within cytoplasm of Paget cells. 
Mitoses may be numerous. Nuclei are large 
and vesicular with prominent nucleoli. 

As lesions evolve, Paget cells are more numer- 
ous, arranged as single cells or aggregates. 
Flattened compressed basal keratinocytes 
lying between neoplastic cells and underlying 
dermis are observed. Neoplastic cells often 
extend to epithelium of adnexal structures and 
may form true intraepidermal glandular 
lumina. Early lesions show only scattered sin- 
gle Paget cells in epidermis. Dermal involve- 
ment by tumoral cells may occur (Fig. 5.65). 
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Fig.5.65 Paget disease of the scrotum seen at low (a) and high (b) power, and immunohistochemical expression of 
CK 7 (c) and CEA (d) 


e Morphologic patterns of growth may include œ Main differential diagnosis includes mela- 


glandular, and acantholysis-like as the most 
common. 

Primary extramammary Paget disease is pos- 
itive for CEA, low molecular weight cyto- 
keratins (especially CK7 and CAMS.2) 
EMA/MUC1, and GCDFp-15. Primary 
Extramammary Paget disease is negative for 
CK20 and melanocytic markers such as $100, 
Melan-A, tyrosinase, and HMB45. 

Secondary extramammary Paget disease is 
related to associate carcinoma. When associated 
with urothelial carcinoma usually expresses 
both CK7 and CK20. Also expresses uropla- 
kin-3 and is negative for CEA and high molecu- 
lar weight cytokeratin. If secondary to anal/ 
rectal carcinomas expresses CK20 and 
CEA. CDX2 expression would be another indi- 
cator of associated anal/rectal malignancy but 
CK7 usually negative and GCDFP-15 negative. 


noma in situ with cells present in all levels of 
epidermis, including basal layer. No flattened 
basal cells are seen between melanoma cells 
and dermis. Immunohistochemical expression 
of melanocytic markers, such as 5,100, 
Melan-A, and HMB45S is helpful. 

Squamous cell carcinoma in situ with paget- 
oid pattern is positive for high molecular 
weight cytokeratin (348E12) and p63. 
Negative for mucicarmine. Negative for CEA, 
GCDFP-15, CK7, and CK20. 

Clear cell papulosis seen in young children 
also enters differential diagnosis. Clear 
cells with pagetoid features in lower part 
of epidermis; predominantly milk line loca- 
tion. Cytokeratin AEI/AE3 and CEA 
positive. 

In pagetoid dyskeratosis, lesional cells are 
keratinocytes showing early keratinization 
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Pagetoid reticulosis is a rare variant of cuta- 
neous T cell lymphoma with epidermal 
infiltration by medium to large sized T cells 
with abundant pale cytoplasm. T cells are 
CD45 (LCA) and CD3 positive. T cell gene 
rearrangement can be demonstrated 

Benign mucinous metaplasia of penis seen in 
prepuce or glans of elderly patients showing 
benign mucin containing cells in squamous 
epithelium. 
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the scrotum and may simulate malignancy 
(Fig. 5.66). 

A fibrous pseudotumor is also rarely seen in 
the scrotum (Figs. 5.67, 5.68 and 5.69). 
Hemangioma, leiomyoma, lymphangioma, 
neurofibroma, and angiokeratoma are com- 
mon benign scrotal neoplasms. Examples of 
fibrous histiocytoma, lipoblastoma, ganglio- 
neuroma, aggressive angiomyxoma, angio- 
myofibroblastoma, and granular cell tumor 
have also been reported. 


5.9 Benign Tumors and Tumor- 


Like Conditions 5.9.1 Scrotal Calcinosis 


e Benign tumors of the scrotum are rare and ¢ Also known as idiopathic calcinosis of the 


most arise from the skin and adnexal struc- 
tures with some examples of soft tissue 
tumors. 

A hamartoma with muscular hyperplasia or 
angioleiomyomatous features rarely occurs in 


scrotum is a benign uncommon condition 
characterized by the presence of single or 
multiple calcified nodules in the scrotal skin. 
The lesion seems to develop from dystrophic 
calcification of cyst contents. 


Fig.5.66 Angyioleyomiomatous hammartoma of the scrotum. Low (left) and high (right) power view 


428 


5 Penis and Scrotum 


Fig. 5.67 Gross features of fibrous pseudotumor of the 
scrotum 
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Fig.5.68 Microscopic features of fibrous pseudotumor of the scrotum showing mild chronic inflammation (left) and 
fibroblastic cellular proliferation (right) 
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Fig. 5.69 Microscopic features of fibrous pseudotumor of the scrotum showing early myxoid change (left) and hypo- 
cellular (right) areas 


Pathology 


Granular deposition of basophilic calcified 
material with a histiocytic/giant cell granulo- 
matous reaction associated with deposits. 
Histologic remnants of preexisting epider- 
moid cyst or adnexal cystic tumors may be 
identified (Fig. 5.70). 


5.9.2 Sclerosing Lipogranuloma 


of the Scrotum 


Also known as paraffinoma, it is a foreign body 
histiocytic/xanthogranulomatous and sclerotic 
reaction to oil-based substances. Most cases are 
secondary to injection of paraffin or silicone; or 
may be related to trauma. It seems to be a T cell 
mediated immune reaction seen in patients 
under 40 years of age, and may affect penis 
and/or scrotum. Biopsy is necessary to exclude 
true neoplastic process. 


Pathology 
e Firm yellow to gray pieces of tissue with solid 


or cystic appearance with numerous lipid vac- 
uoles of variable size embedded in sclerotic 
stroma. Infiltrate of foamy histiocytes admixed 
with multinucleate giant cells is the rule 
together with some lymphoid cells typically 
CD3 positive. Multinucleate giant cells and 
histiocytes express CD68 (Fig. 5.71). 
Differential diagnosis of liposarcoma, meta- 
static carcinoma with signed or clear cells fea- 
tures, adenomatoid tumor, or lymphangioma 
are rare considerations. 


5.9.3 Angiokeratoma 


e Angiokeratoma of Fordyce is the most com- 


mon form of angiokeratoma affecting the 
scrotal skin. It is a distinctive vascular lesion 
of the scrotum, regarded as a variant distinct 
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Fig.5.70 Scrotal 
idiopathic calcinosis 


from systemic angiokeratoma corporis diffu- 
sum. Angiokeratomas are multiple, 1-4 mm in 
size, soft, and affect middle-aged to elderly 
patients. 

Pathology 

e Histologic appearance of angiokeratomas 
includes marked dilatation of the papillary 
dermal vasculature with acanthosis and elon- 
gation of rete ridges forming a collarette cir- 
cumferentially engulfing vascular lacunae. 
Thrombi may be present. 


Pathology 

e Firm ill-defined, gray-yellow nodules in the 
lower portion the scrotal wall. May be bilat- 
eral. It has been suggested that the lesion 
develops when scrotal fat crystallizes follow- 
ing exposure to very low temperature. 


5.9.5 Verruciform Xanthoma 


e Warty lesion characterized by acanthosis, 


There is moderate to marked hyperkeratosis 
and parakeratosis, dermal fibrosis, chronic 
inflammation, atrophy of the dartos muscle, 
and degeneration of the elastic tissue 
(Fig. 5.72). 


5.9.4 Fat Necrosis 


e Fat necrosis of the scrotum usually occurs in 


obese children and adolescents. 


hyperkeratosis, parakeratosis, and long rete 
ridges. The dermis between the rete ridges is 
frequently occupied by a neutrophilic and a 
variable, often prominent xanthomatous 
infiltrate. 

This lesion is usually solitary and may occur 
in scrotal, penile, and vulvar areas). Most 
likely is HPV-unrelated lesion. 

The xanthoma cells are positive, sometimes 
focally for CD68, MAC387, Factor XIIIa and 
cytokeratin, and negative for S100 (Fig. 5.73). 
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Fig.5.72 Microscopic 
appearance of angiokera- 
toma of the scrotum 
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Fig.5.73 Verruciform 
xanthoma with subepithelial 
accumulation of xanthoma 
cells 


5.9.6 Spindle Cell Nodule 


(Inflammatory 
Myofibroblastic Tumor) 


Scrotal miyofibroblastic proliferation fol- 
lowing trauma, with similar histology to 
nodular fasciitis. May mimic sarcoma. 
Clinicopathologic evaluation is mandatory in 
these cases to avoid misinterpretation. (See 
also page 151 bladder) (Fig. 5.74). 


5.9.7 Epidermal Cyst 


Epidermal cyst (keratinous cyst) is common in 
the scrotum; it contains gray-white cheesy 
material resulting from exfoliation of the kera- 
tinizing, granular layer containing squamous 
epithelium covering internal surface of cys. 
Occasionally, there is an associated granulo- 
matous reaction mainly associated with rup- 
ture (Fig. 5.75). 


5 Penis and Scrotum 


5.9.8 Other Benign Lesions 


Hidradenitis Suppurativa 
e It is an inflammatory process of apocrine and 


eccrine glands that are obstructed by follicular 
hyperkeratosis that extrudes keratin and 
eccrine and apocrine products and commensal 
bacteria into dermis then initiating the acute 
necrotizing and granulomatous reaction. Some 
cases may be seen by surgical pathologists as 
a tumor-like condition in scrotum. 


Fournier Gangrene 
e Idiopathic form of necrotizing fasciitis of the sub- 


cutaneous tissue and skeletal muscle of the geni- 
tals and perineum, particularly that of the scrotum. 
Rarely, it forms a tumor-like lesion entering in 
differential diagnosis of primary or secondary 
scrotal tumors. Squamous cell carcinoma may 
develop in the scar of Fournier gangrene. 
Diabetes, alcoholism, immunosuppression, 
recent surgical intervention, trauma, and mor- 
bid obesity are predisposing factors, 
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Fig.5.74 Low (left) and high (right) power view of nodular fasciitis (myofibroblastic proliferation) seen in the scrotum 


5.10 Soft Tissue Tumors e When dealing with a sarcoma of the scrotum, 
it is mandatory excluding the extension of sar- 
e Sarcoma of the scrotum is extremely rare. coma from the spermatic cord. 


The most common type is leiomyosarcoma, 
which arises from dartos muscle. The age at 
presentation ranges from 35 to 89 years. 
Scrotal leiomyosarcoma appears to behave 5.11 Other Rare Tumors 
similarly to subcutaneous leiomyosarcoma. 
Lymph node metastases are rare, but late vis- © Malignant lymphoma and melanoma are 
ceral metastases or recurrence may occur. extremely rare in the scrotum. 
e Rare cases of liposarcoma, malignant fibrous 
histiocytoma, rhabdomyosarcoma, epithelioid 
sarcoma, and synovial sarcoma arising from 
the scrotal wall have also been reported in 5.12 Secondary Tumors 
children or young adults (Fig. 5.76). A case of 
gastrointestinal stromal tumor (GIST) extend- ¢ Cases of metastatic carcinoma to the scrotum 
ing through the right inguinal canal that have been also reported. Most are the exten- 
presented as a scrotal mass has also been sion of a groin primary tumor or metastasis 
reported. extending secondarily to scrotum. 
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Fig.5.75 Epidermal-cyst 
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Fig. 5.76 Gross features of rhabdomyosarcoma of the 
scrotum with testicular involvement 
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